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ABSTRACT 


This  report  presents  the  test  data  and 
analysis  of  all  acceptance  and  type  tests  per- 
formed on  the  LACV-30-1  and  LACV-30-2  vehicles. 
The  tests  were  performed  as  specified  in  Contract 
No.  DAAK02-75-C-0149  dated  7 March  1975. 


All  test  data  were  accepted  by  the  U.  S. 

Army  prior  to  delivery  of  the  vehicles.  Two 
corrective  actions  were  required  on  the  LACV-30-1, 
installation  of  a new  horn  and  addition  of  bow 
pre-loaders  to  maintain  pressure  on  the  front 
landing  pads  during  swing  crane  operation. 
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1.0 


INTRODUCTION 


1.2 

1.2.1 


GENERAL 

This  Test  and  Demonstration  Report  for  the  LACV-30 
Air  Cushion  Vehicle  fulfills  the  requirement  of 
Contract  No.  DAAK02-75-C-0149.  This  report  includes 
all  the  acceptance  and  type  tests  performed  on  the 
LACV-30-1  and  LACV-30-2  vehicles  as  part  of  the 
vehicle  demonstration  program  and  proof  of  design 
tests . 

Where  possible,  vehicle  performance  estimates 
are  presented  for  comparison  to  measured  test  data. 
Contractor's  tests  performed  but  not  specified  in 
the  contract  are  presented  in  the  Appendices. 

GENERAL  VEHICLE  DESCRIPTION 

GENERAL 

The  Bell  Model  7467  LACV-30  (Lighter,  Amphibian 
Air  Cushion  Vehicle- 30-Ton  Payload)  is  a fully  amphi- 
bious, high  speed  craft  planned  to  meet  projected 
Army  needs  as  identified  in  the  Required  Operational 
Capability  Document  (ROC) . It  is  a high  mobility 
vehicle  capable  of  transporting  military  cargo  pay- 
loads  in  the  25  to  30  short  ton  category  (including 
MILVANS)  primarily  in  support  of  the  logistics  over- 
the-shore  (LOTS)  mission  involving  operations  over 
water,  marginal  areas  and  land.  i 

The  LACV-30  is  a hardened  version  of  the  standard 
commercial  Bell  "Voyageur"  Model  7380  ACV  which  is 
in  production  and  already  operating  in  a number  of 
remote  area  cargo  haul  applications. 

To  provide  the  U.  S.  Army  with  an  optimum  craft, 
the  following  hardening  items  are  included  in  the 
LACV-30 : 


Hardening  Item 


Provides 


1.  Longitudinal 
St re tch 


Increased  payload  weight  and 
deck  area  capability 


2.  Air  Management  Longer  engine  life  (intake  air 

System  filtration  to  remove  sand/water) . 

Improved  quality  air  to  cabin. 
More  lift  fan  output  for  cushion 
air.  APU  power  take-off  avail- 
ability provides  15  VAC.  High 
intake  stack  minimizes  water 
ingestion  in  the  surf  zone. 
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Hardening  Item 

Provides 

3. 

Load-Spreader 

Pallets 

Loading  of  U.  S.  Army-specified 
tracked  and  wheeled  vehicles 
and  containers. 

4. 

Surf  Fence 

Improved  surf  transition. 

5. 

Uprated 

Engines 

Increased  payload  and/or  craft 
performance . 

6. 

Improved  Pro- 
peller Blades 

Increased  payload  and/or  craft 
performance . 

7. 

Communications/ 

Navigation 

System 

Compatibility  with  U.  S.  Army 
requirements.  Night  and  low 
visibility  operations. 

8. 

Cabin  Sound- 
proofing 

Improved  habitability  for  intensive 
operations . 

9. 

Cargo  Securing 
System 

Fast,  effective  cargo  tie-down 
System 

10. 

Anchor  System 

Craft  anchoring 

11. 

Cabin  Air 
Conditioning 

Heating  and  cooling  for  improved 
habitability 

12. 

Deck  Winch 

Cargo  handling.  Craft  self- 
retrieval and  improved 
gradeabi lity . 

13. 

Auxiliary 

Equipment 

To  Army  requirements 

14. 

Craft  Marking 

To  Army  requirements 

15. 

Bow  Ramp  System 
(Ground  Support 
Equipment) 

Roll-on/roll-off  of  specified 
tracked  and  wheeled  Army  vehicles 
and  I'lIIE 

16. 

Craft  Fendering 
(Ground  Support 
Equipment) 

Improved  craft  skirt  protection 
during  operations  alongside 
container  ships 

17 

Swing  Crane 

Self-unloading  capability 
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1.2.2 


VEHICLE  CHARACTERISTICS 


1.2.2. 1 


1.2. 2. 2 


A 3- view  of  the  Model  74C7  LACV-30  is  provided 
in  Figure  1.1.  The  following  s\ibsections  give 
leading  particulars  of  the  vehicle. 

PRINCIPAL  DIMENSIONS 


Overall  length  (without  optional 
swing  crane) 

Overall  beam  (skirts  inflated) 

Overall  height  on  landing  pads 

Overall  height  from  skirt  hemlines 
(hovering) 

Cargo  deck  length 

Cargo  deck  width 

Cargo  deck  height 

Cushion  Height 

Cushion  area 

Cushion  pressure  at  gross 
weight  Ig 

Reserve  buoyancy 

POWER  AND  TRANSMISSION 

Engines 


76 

ft 

3 

in 

36 

ft 

8 

in 

21 

ft 

6 

in 

24 

ft 

8 

in 

51 

ft 

6 

in 

32 

ft 

6 

in 

3 

ft 

11 

. 5 in 

4 

ft 

0 

in 

2061  sq  ft 

55.8  psf 
155% 


2 UACL/Pratt  & Whitney 
Twin  Pac  ST6T-76  gas 
turbines 


Maximum  rating 
(std  day)  (each) 

Normal  rating 
(std  day)  (each) 

Propellers 


Lift  Fan 


1850  SHP 

1400  SHP 

Two  Hamilton  Standard 
3-blade  variable  pitch 
(HSD  Model  43D50-363) 

Two  Bell/British  Hover- 
craft Corp. , 7 ft. 
centrifugal,  12-bladed, 
fixed  pitch 
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1.2.2. 3 


FUEL 


1.2. 2. 4 


1.2.3 


Fuel  Types 


Main  fuel  usable 
capacity 

Fuel  Ballast 
Emergency  fuel 
capacity 

ELECTRICAL 


Standard  turbine  fuel 
either  Jet  A-1,  JP-4, 
JP-5,  or  light  diesel 
fuel  oil 

1,272  U.S.  Gal. 
(15,450  lb) 

294  U.S.  Gal. 

(5,400  lb) 


Starter  Generators  per  Twin  Pac 


Powerplant  Two  (4  total)  Gearbox 

driven  b rushless  28  VDC, 
200  amps  (each) 

Batteries  Two  nickel- cadmium 

28  VDC,  40  amp  hr  (each) 


Generator  (APU)  One  gearbox  driven  i 

115  VAC,  400  H. 

INSTRUMENTATION  SYSTEM 

The  U.  S.  Army  follow-on  Development  Test  Program 
for  LACV-30-2  employed  an  analog  instrumentation  system  j 

capable  of  recording  76  multiplexed  channels  of  data 
on  magnetic  tape.  The  data  were  capable  of  being  j 

time-coded,  voice-annotated,  and  event-marked.  I 

The  major  portion  of  this  data  acquisition  system 
is  pallet  mounted  and  installed  on  the  fore  deck  just 
below  the  cabin.  The  pallet  contains  the  tape  recorder, 
multiplexes,  signal  conditioners,  amplifiers,  converters, 
patch  panel,  time  code  generator,  power  distribution 
panel,  and  attitude/rate  gyros.  The  system  controls 
and  displays  (time,  oscillograph,  and  visual  meters) 
are  located  in  the  cabin  and  manned  by  the  navigator. 

Primary  power  (28  vdc  and  115v  400H  AC)  is  supplied 
from  the  craft  electrical  system  to  the  pallet  and 
distributed.  Table  1.1  is  a listing  of  parameters 
with  range  and  type  of  sensor  to  be  used. 

Data  were  gathered  in  land  and  water  tests  as 
required  by  specific  development  test  objectives. 

All  parcimeters  are  recorded.  The  patch  panel  is 
utilized  to  provide  the  test  engineer  with  selected 
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information  pertinent  to  a particular  test.  These 
data  can  be  "quick  look"  reviewed  to  verify  attaining 
test  conditions  and  to  determine  trend  information. 

The  test  engineer  is  provided  with  an  "Event  Mark" 
control  to  identify  a specific  data  point  on  all 
recorded  information.  Additionally,  the  test  engi- 
neer maintains  a detailed  log  in  time  code  of  all 
tests  and  significant  occurrences. 

The  Instrumentation  System  was  installed  by 
BAT  and  its  operation  verified  during  the  Contractor 
Test  Program. 
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TABLE  1.1.  INSTRUMENTATION  PACKAGE  ON  LACV-30-2 


PARAMI'.TER 

RAflGE 

SEMSOR 

ERROR 

1,  Power  Turbine  Tenpernture 

O-1  300'’r 

Engine  Pickup 

♦10® 

2.  Power  Turbine  Tenpornture 

n-i300^r 

Engine  Pickup 

+ 10® 

3.  Pov;er  Turbine  Tcnpcrnture 

n-1 snoOp 

Engine 

no® 

4.  Power  Turbine  Terxnereture 

o-i3no"F 

Engine  riekvip 

no® 

5.  r.ns  C'.cnrrator  IlP't 

0-1055 

Engine  Pickup 

1.55 

6.  (las  'lenoratnr 

0-1055 

Eiuiine  Pic)uip 

1.55 

7.  (las  (lencrator  RPM 

0-1055 

ihtnine  I’ick.up 

1.55 

8.  Gas  Generator  HP'! 

0-1055 

Engine  Pickup 

1.55 

9.  Povjcr  Turbine  RPM 

0-1005 

Engine  Pic);up 

1.55 

10.  Power  Turbine  RPM 

0-1005 

Eneine  Pickup 

1.55 

11.  Power  Turbine  RPM 

0-1005 

Engine  Pickup 

1.53 

12.  Power  Turbine  RPM 

0-1005 

Eruiine  !’ic!:ui) 

1.55 

13.  f;nqino  Torque 

0-70  psi 

Engine  Piek.un 

1 1 . Q psi 

14.  bnqino  Torque 

0-70  psi 

Engine  ’’ieJ'.un 

n , 0 psi 

Ij.  Lnqine  Torque 

0-70  psi 

Engine  Pic!;up 

1 1 . 0 psi 

16.  bnqine  Torque 

0-70  psi 

Engine  Pickup 

11.0  psi 

17.  Air  Intake  Terinorature 

-70  +200"F 

IC  Couple 

±40f 

18.  Air  Intalie  Tonperature 

-70  +200«F 

1C  Cniiole 

14®F 

19.  Air  Intal'.e  Tonperature 

-70  +200"F 

IC  Couple 

±4®F 

20.  Air  Intake  Tonperature 

-70  +2n0OF 

IC  Connie 

mop 

21.  Engine  bay  Tonperature 

0-400Or 

IC  Cou'Me 

t40F 

22.  Engine  Day  Tonperature 

o-40o"r 

IC  Couple 

i4or 

23.  Engine  Day  Tonperature 

0-400OF 

IC  Counle 

i4®F 

24.  Engine  Day  Tenperaturo 

0-400'^r 

TC  Counle 

I'tOp 

25.  Engine  Day  Tonperature 

o-4oo°r 

IC  Couple 

+ 4®r 

2C.  Engine  Day  Tonperature 

0-400‘^r 

IC  Couple 

14®F 

27.  Engine  Day  Tenperaturo 

o-4ooor 

IC  Couple 

i4®F 

20.  Engine  Day  Tonperature 

0-400"r 

IC  Couple 

t4°F 

29.  Engine  Day  Tenperaturo 

o-400'’r 

IC  Couple 

♦4®F 

30.  Fuel  Flow 

0-5  CPM 

Potter 

1.025  GPM 

31 . Fuel  Flow 

0-5  GPM 

Potter 

1.025  GPM 

32.  Fuel  Flow 

0-5  GPM 

Potter 

1.025  GPM 

33.  Fuel  Flow 

0-5  GPM 

Pottc'r 

+ .0  25  Gr:i 

34.  Propeller  Ulado  Angle 

♦25® 

Potentioneter 

+ .5® 

35.  Propeller  Blade  Angle 

125® 

Potentioneter 

1.5® 

36.  Forward  Trunk  Pressure 

0-100  pst 

Press.  Xdiiccr 

1,7  psf 

37.  Forward  Trunk  Pressure 

0-100  psf 

Press.  Xduccr 

+ . 7 psf 

38.  Rear  Trunl;  Pressure 

0-120  psf 

Press.  Xduccr 

+.04  psf 

39.  Pcriplieral  Trunk  Pressure 

0-100  psf 

Press.  Xduccr 

+.7  psf 

40.  Peripheral  Trunk  Pressure 

0-100  psf 

Press.  .Xduccr 

1.7  psf 

41.  Keel  Trunk  Pressure 

0-100  psf 

Pre.,s.  Xduccr 

♦ • 7 psf 

42.  Stab.  Trunk  Pressure 

0-100  psf 

Press.  Xduccr 

♦ . 7 psf 

43.  Stab.  Trun);  Pressure 

0-100  psf 

Press.  Xduccr 

+.7  psf 

44.  Roar  Trunk  I’ressure 

0-120  psf 

Press.  Xduccr 

♦ . 84  psf 

45.  Cushion  Pressure 

0-75  psf 

Piess.  Xduccr 

+ . 5 psf 

46.  Cusliion  Pressure 

0-75  psf 

Press.  Xciucer 

+ .5  [)Gf 

47.  Cushion  Pressure 

0-75  psf 

Press.  Xduccr 

1,5  psf 

48.  Cushion  Pressure 

0-75  psf 

Press.  Xduccr 

1.5  psf 

49.  Pitcli  Attitude 

ICO® 

Gyro 

1.50 

50.  Roll  Attitude 

1600 

Gyro 

1.5® 

51.  Roll  Rate 

l60®/sec 

Gyro 

1.6  - 1 . 2®/scc 

52.  Pitch  Rate 

l60®/sec 

Gyro 

+.6  - 1 .2®/sec 

53.  Yaw  Rate 

i60®/sec 

Gyro 

1.6  - 1.2®/scc 

54.  C.C.  Acceleration  Vertical 

1 5g 

Acceleroncter 

1 . 04g 

TABLE  1.1  (Corvt'd) 


rAnAMi;7rr! 

HAnr.j: 

si:ti.soFi 

EPnnn 

55.  C.'l.  Accclpratioii  I.onrj. 

±5g 

Acer  leror\e  ter 

+ .06n 

5rt.  C.C,,  Arcolor.Ttior.  r..itornl 

i5q 

Acceleronotcr 

i . 06q 

57,  nnw  Accolorntiorj  Vertical 

ilOe 

Accelern-iet.er 

t . 07  5q 

5?!.  Air  '•.in^-'aoMont  r -ri-.r.urp 

o-.r>  I'si 

Press.  Xducer 

*.0035  nsi 

59.  Air  ''Anaqonent  Pror.r.uro 

0- . 5 psi 

Press.  :;<!ucer 

+.0035  nsi 

60.  Air  ‘lannqpnnnt  ^’rof^qiirp 

O-.f)  or. i 

Press.  ” Uicer 

t.0O30  Dsi 

61.  Air  ‘'anaqonpnt  Pro'.siiro 

0-,5  pni 

Pre.ss.  .Yducer 

+.0035  psi 

02.  Air  ’’.nr.aqonent  Trpssiiro 

0- . 5 nsi 

Press,  :-:duccr 

± . 0035  psi 

63.  Air  'lar.aqcnnnt  Pressure 

0- . 5 psi 

Press.  ::ducer 

+.0035  psi 

66.  Air  Sfirc'il 

0-100  riPl! 

Anenoneter 

♦1  MPIl 

65.  l.’incl  Direction 

±170° 

''ane 

+ 2.0” 

66.  Puff  I’ort  L 

on/cii’F 

S\.’i  teb 

_ — 

07.  Puff  Port  ” 

Ob’/OPF 

.‘^v/itch 

— 

OS.  Air  "a.naner'cnt  Temperature 

0-250'^r 

IC  '’In.iple 

4.  Oy 

69.  Air  ’Uanaqer.ent  Tcnp.craturc 

0-250°J' 

IC  Connie 

+ UOp 

70.  Ptrut  I.ea'l  Port  !./! 

15;:  psi 

.''train  Caqe 

i . 3i.  psi 

71.  Strut  I.oad  Port  D/H 

15i:  psi 

.'Strain  Cane 

i . 3::  psi 

72.  Strut  I.oaci  Stbd.  I./ll 

15r.  psi 

.Strain  eaee 

+ .31.  f)si 

73.  Strut  I.oad  .Stbd.  P/i; 

15;:  psi 

Strain  Cane 

i,3K  psi 

76.  Tine  Code 

— 

— 

» — . 

75.  Intercom 

— 

— 

76,  Event  Marhor 

— 
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FIGURE  1.1.  3 VIEW  AND  GENERAL  ARRANGEMENT  - LACV-30 


2.0 


APPLICABLE  DOCUMENTS 


The  specifications  and  documents  listed  below 
are  the  basis  for  the  LACV-30  Test  Program  and 
vehicle  performance. 

(a)  Contract  No.  DAAK-2-75-C-0149 , U.  S.  Army 
Mobility  Equipment  Research  and  Development  Center, 

Ft.  Belvoir,  Virginia,  7 March  1975. 

(b)  United  Aircraft  of  Canada  Limited,  "Instal- 
lation Manual  ST6T-76  Twinned  Turboshaft  Engine." 

(c)  Pratt  and  Whitney  Aircraft  of  Canada  Ltd. , 
ST6T-76  Twin  Turboshaft  Engine  - Specific  Operating 
Instructions,"  Part  No.  3028241,  27  October  1975. 

(d)  Hamilton  Standard  "Model  Specification  for 
43D50-359  Controllable  Pitch  Propeller  Assembly," 

Model  Specification  No.  MS  5088. 

(e)  Hamilton  Standard  "Model  Specification  for 
43D50-363  Controllable  Pitch  Propeller  Assembly," 
Model  Specification  No.  5122. 

(f)  Bell  Aerospace  Company  "Technical  Proposal 
for  LACV-30-2  Instrumentation  System  (TECOM)  Report 
No.  7467-953007,  June  1975. 

(g)  Bell  Aerospace  Company  "Calibration  Require- 
ments Summary  LACV-30-2,  Contract  DAAK02-75-C-0149 
Mod  P00003  Data  Item  COOl"  Report  No.  7467-956008, 
March  1976. 

(h)  Bell  Aerospace  Textron,  "LACV-30  Pre-Delivery 
Water  Test  Program,"  Report  No.  7467-958006,  February 
1978. 

(i)  Bell  Aerospace  Textron  "U.S.  Army  Lighter 
ACV  LACV-30  P/N  4-099001-1,  Operating  Manual," 

Report  No.  7467-954001,  9 May  1977. 
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TEST  PLAN 


The  LACV-30-1  vehicle  was  tested  in  three  phases. 
The  first  phase  of  testing  was  performed  at  the  Bell 
Aerospace  plant  in  Grand  Bend,  Ontario,  Canada.  The 
initial  tests  were  performed  overwater  with  a vehicle 
configuration  which  included  volutes  in  both  lift 
fan  plenums  and  the  lengthened  Voyageur  skirt  system. 
These  tests  were  the  pre-delivery  water  tests  per- 
formed on  Lake  Huron.  The  tests  were  performed  under 
contract  No.  DAAK02-75-C-0149  Mod.  No.  P00007  CLIN 
No.  0006.  The  pre-delivery  test  results  are  presented 
in  the  report  listed  as  2.0(h)  in  the  preceding 
section . 

The  second  phase  of  testing  was  performed  at  the 
BAT  facility  adjoining  the  Niagara  Falls  International 
Airport  in  Wheatfield,  N.  Y.  The  modified  skirt 
system  was  installed  prior  to  tliese  tests.  The 
final  phase  of  testing  was  performed  at  Ft.  Story, 
Virginia. 

The  LACV-30-2  vehicle  was  tested  in  two  phases, 
the  first  at  the  BAT  facility  in  Wheatfield,  N.  Y. , 
and  the  second  at  the  Aberdeen  Proving  Grounds  (APG) 
in  Maryland. 

The  proposed  type  and  acceptance  tests  to  be 
performed  on  both  vehicles  are  presented  in  Tables 
3.1  and  3.2.  These  tests  are  outlined  in  Contract 
No.  L)AAK02-75-C-0149  which  is  listed  as  Item  2.0(a) 
in  the  preceding  section.  The  actual  tests  performed 
on  both  vehicles  are  presented  in  Table  3.3.  The 
swing  crane  acceptance  test  was  only  performed  on 
LACV-30-1  because  a swing  crane  was  not  installed 
on  the  LACV-30-2.  Other  tests  performed  but  not 
included  in  Tables  3.1  and  3.2  are  the  skirt  surveys 
and  cabin  contamination  tests.  The  results  of  these 
tests  are  presented  in  the  Appendix. 


TABLE  3.1.  TYPE  AND  ACCEPTANCE  TESTS 

(OVER  LAND) 
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TABLE  3.2.  TYPE  AND  ACCEPTANCE  TESTS 

(OVER  WATER) 
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TABLE  3.3.  COMPLETED 

TYPE  AND  ACCEPTANCE 

TESTS 

VEHICLE 

ACCEPTANCE  TESTS 

LACV-30-I  LACV-30-2 

a)  OVER  LAND 

HOVER  WITH  FULL  LOAD 

X 

X 

HOVER  WITH  NO  LOAD 

X 

X 

GROUND  SPEED 

X 

X 

SWING  CRANE 

X 

★ 

SYSTEM  RUN-IN 

X 

X 

b)  OVER  WATER 

HOVER  WITH  FULL  LOAD 

X 

X 

HOVER  WITH  NO  LOAD 

X 

X 

SPEED  RUNS 

X 

X 

TYPE  TESTS 

a)  OVER  LAND 

CABIN  NOISE  LEVEL 

X 

X 

SKIRT  PRESSURE  SURVEY 

X 

X 

CABIN  CONTAMINATION 

X 

OBSTACLE 

X 

MANEUVERING 

X 

PROPELLER  REVERSAL 

X 

b)  OVER  WATER 

THRUST  LOADING 

X 

AIR  CONDITIONING 

X 

CABIN  NOISE  LEVEL 

X 

MANEUVERING 

X 

SAFE  LIMITS 

X 

ENGINE  FAILURE  CRASH 

X 

ENGINE  FAILURE  SPINOUT 

X 
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4.0 


TEST  DATA  AND  ANALYSIS 


4.1  TEST  DATA 

The  test  data  for  all  the  required  acceptance 
and  type  tests  are  presented  in  four  tables,  two 
test  phases  for  each  vehicle.  The  initial  test 
phase  on  the  LACV-30-1  vehicle  is  not  discussed  here 
since  it  has  been  reported  separately.  Tables  4.1 
and  4.2  present  LACV-30-1  test  data  for  tests  per- 
formed at  BAT  and  Ft.  Story,  Virginia.  Tables  4.3 
and  4.4  present  LACV-30-2  test  data  obtained  from 
tests  at  BAT  and  Aberdeen  Proving  Ground  . 

ANALYSIS 

ACCEPTANCE  TESTS 

The  analysis  of  the  acceptance  tests  performed 
on  the  test  vehicles  is  presented  in  the  following 
subsections,  where  possible  test  data  is  compared 
to  estimated  values. 

HOVER  TESTS 

Hover  acceptance  tests  for  both  of  the  test 
vehicles  were  satisfactory.  Both  vehicles  were 
tested  with  full  and  no  load,  on  land  and  over  water. 

4. 2. 1.2  SPEED  RUNS 

The  overland  speed  runs  were  required  to  be 
made  in  the  speed  range  of  25  to  35  mph.  The  LACV-30-1 
vehicle  was  tested  at  BAT  and  attained  an  average 
indicated  air  speed  of  43.5  mph  and  a ground  speed 
of  35  mph.  The  LACV-30-2  vehicle  attained  an  average 
indicated  air  speed  of  45  mph  and  ground  speed  of 
36  mph. 

The  overwater  speed  test  for  the  LACV-30-1 
vehicle  was  performed  at  Ft.  Story,  Virginia.  The 
vehicle  attained  a calibrated  airspeed  of  53  mph 
at  a gross  weight  of  76,000  pounds.  The  power  out- 
put of  the  ST6T-76  Twin  Pac  was  1701  horsepower.  The 
power  output  was  obtained  using  the  TOP  and  N2  readings 
taken  during  the  test  and  inputting  the  data  into 
the  equation  obtained  from  the  Engine  Operating  Instruc- 
tions listed  in  Section  2.0.  The  maximum  speed  of 
the  LACV-30-1  with  swing  crane  is  presented  in  Figure 
4.1  as  a function  of  horsepower  and  average  wave 
height  for  the  test  condition  shown.  The  sea  state 
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4.2 

4.2.1 


4.2. 1. 1 
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condition  during  the  test  was  estimated  as  less  than 
sea  state  1 which  means  the  average  wave  height  was 
somewhere  between  0 and  0.8  feet.  The  cross  plot 
of  53  mph  and  1701  horsepower  in  Figure  4.1  indicates 
an  average  wave  height  of  0.43  feet  which  basically 
verifies  the  speed  attained. 

The  overwater  speed  test  of  the  LACV-30-2  was 
performed  at  Aberdeen  Proving  Grounds.  The  comparison 
of  estimated  to  average  speed  obtained  in  the  test 
is  shown  in  Figure  4.2.  The  average  test  speed  of 
42.5  mph  is  well  below  the  predicted  value  of  51  mph 
for  a 1200  horsepower  lift  fan  and  propeller  input. 

The  test  data  indicate  that  the  speed  runs  were  per- 
formed with  a 2 mph  cross  wind.  Although  the  cross 
wind  is  not  significant,  the  variation  of  output 
horsepower  for  each  Twin  Pac  is.  According  to  the 
test  data  it  appears  that  one  Twin  Pac  was  producing 
1277  horsepower  and  the  other  1121  horsepower  which 
could  indicate  that  propeller  thrust  was  being  used 
to  control  vehicle  heading.  The  low  power  level  for 
the  test  was  due  to  operating  the  vehicle  with  uncom- 
pensated T7  limits.  The  vehicle  engine  normally  operates 
with  cmmpensated  T7  limits  which  for  the  values  of 
T7  recorded  during  the  test  would  normally  indicate 
higher  power  output  levels. 

4.2. 1.3  SWING  CRANE  LOADING  TESTS 

The  swing  crane  loading  tests  were  performed  at 

BAT  on  the  LACV-30-1  vehicle.  The  test  is  presented 
in  Table  4.1.  The  swing  crane  was  accepted  with  the 
provision  that  bow  pre-loaders  be  installed  to  main- 
tain pressure  on  the  front  landing  pads  during  swing 
crane  operation. 

4. 2. 1.4  SYSTEM  RUN-IN  TESTS 

System  run-in  tests  were  performed  on  both 
vehicles  at  BAT.  The  only  discrepancy  occurred  in 
the  LACV-30-1  vehicle  where  it  was  recommended  that 
the  existing  horn  be  replaced  and  rechecked. 

4.2.2  TYPE  TESTS 

The  analysis  of  the  type  tests  performed  on  the 
test  vehicles  is  presented  in  the  following  sub- 
sections. Where  possible  test  data  are  compared  to 
estimated  values. 
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4. 2. 2.1 


CABIN  NOISE  LEVEL 


Cabin  noise  level  tests  were  performed  on  both 
vehicles,  the  LACV-30-1  overland  and  water,  and  the 
LACV-30-2  overland  only.  Noise  spectra  in  octave 
bands  were  measured  at  crew  stations  of  the  LACV-30 
at  full  power,  with  the  craft  both  stationary  on 
cushion  and  at  maximum  speed.  Significant  data 
obtained  is  compared  below  with  "Steady-State  Noise 
Limits  for  Personnel  Occupied  Areas",  Category  D 
in  Table  2 of  MIL-STD-1744A (MI ) . 


Octave  Band 
Center 
Frequency 

Cat.  D 

8 Hr.  Ex- 
posure 
(db) 

Underway 

MCP 

(db) 

Underway 

MAP 

(db) 

125 

96 

94 

99 

250 

89 

91 

94 

500 

83 

84 

89 

1000 

80 

82 

88 

2000 

79 

75 

81 

4000 

79 

66 

71 

8000 

81 

63 

69 

db  (A) 

85 

8 4 -Computed- 90 

The  above  shows  the  highest  levels  measured; 
underway  at  maximum  continuous  power  (MCP)  and  at 
maximum  available  power  (MAP) , a power  setting 
limited  to  five  (5)  minutes  to  prevent  damage  to 
the  engines.  Note  that  the  prevailing  full  speed 
operation  underway  at  MCP  (2800  eshp)  closely  agrees 
to  Category  D standards  which  permits  unprotected 
exposure  for  eight  hours  and  is  based  primarily 
on  hearing  conservation  priorities. 

To  judge  the  compatibility  of  the  short  duration 
higher  levels  at  MAP,  the  Walsh-Healy  Act  safety 
regulations  on  industrial  noise  exposure  equates 
db(A)  sound  level  with  exposure  time  by  permitting 
a 5 db(A)  increase  in  noise  level  with  a 50%  reduction 
in  time  exposed.  Therefore,  tlie  noise  measured  at 
MAP  (3700  eshp)  is  acceptable  for  a four  (4)  hour 
continuous  exposure;  engine  operating  limits  restrict 
MAP  to  five  (5)  minutes. 
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The  data  taken  with  craft  stationary  (1600  eshp) 
is  generally  less  than  that  experienced  underway  at 
MCP.  At  the  lower  frequencies,  the  decibel  level 
is  slightly  above  the  underway  cases  most  probably 
due  to  propeller  blade  pass  noise  at  the  effective 
zero  pitch  angle  required  to  hover.  Average  levels 
measured  comply  with  the  specified  standard. 

4.2.2. 2 MANEUVERING 

Maneuvering  tests  were  performed  with  the 
LACV-30-1  at  Ft.  Story.  Turn  radii  on  land  were 
small,  15  ft.  and  20  ft.  in  upwind  and  downwind 
tests.  No  estimates  have  ever  been  made  for  turning 
radii  on  land. 

The  overwater  tests  were  performed  for  two 
entry  speeds,  40  and  30  mph , at  a gross  weight  of 
76,000  po\inds.  The  comparison  of  predicted  with 
test  data  is  shown  in  Figures  4.3  and  4.4.  The 
turning  radii  obtained  from  the  tests  were  estimated 
The  turning  radius  for  an  entry  speed  of  40  mph  was 
in  good  agreement  with  predicted  as  shown  in  Figure 
4.3.  The  turning  radius  for  an  entry  speed  of  30 
mph  was  substantially  lowe'r  than  predicted  as  can 
be  seen  in  Figure  4.4.  Further  testing  at  other  test 
conditions  would  be  required  to  substantitate  the 
predicted  values. 

4 . 2 . 2 . 3 OBSTACLE  TESTS 

Obstacle  crossing  tests  were  performed  at 
Aberdeen  Proving  Grounds  using  the  LACV-30-2 
vehicle.  In  the  ditch  crossing  test  the  ditch 
measured  10  feet  wide  at  the  crossing  point.  The 
ditch  crossing  speed  was  an  indicated  air  speed 
(IAS)  of  22  mph.  The  second  obstacle  crossed  was 
a three-foot  high  step.  The  test  was  performed  at 
an  IAS  of  33  mph.  The  vehicle  performed  satisfactorily 
in  both  tests. 

4. 2. 2. 4 SAFE  LIMITS 

The  safe  operating  limits  overwater  were  per- 
formed to  demonstrate  that  the  vehicle  would  not 
"plow  in"  at  selected  speeds  and  yawed  conditions. 

Tests  were  performed  with  the  LACV-30-1  vehicle  at 
entering  yaw  angles  of  0 and  30  degrees  at  an  IAS 
of  45  mph.  No  adverse  behavior  was  recorded. 


4. 2. 2. 5 


ENGINE  FAILURE  -"CRASH  STOP 


"Crash  stop"  tests  were  performed  overwater 
with  the  LACV-30-1  vehicle  at  Ft.  Story.  The  tests 
were  performed  to  demonstrate  vehicle  conditions 
with  the  loss  of  power  from  both  engines.  The 
tests  were  performed  at  a yaw  angle  of  0 degrees 
at  a cut-off  IAS  of  40  mph  and  at  a 30  degree  yaw 
angle  at  a cut-off  IAS  of  45  mph.  The  vehicle 
exhibited  no  adverse  behavior. 

4. 2. 2. 6 ENGINE  FAILURE  - "SPINOUT" 

"Spinout"  tests  were  performed  on  the  LACV-30-1 
vehicle  at  Ft.  Story.  The  tests  were  performed  to 
demonstrate  the  vehicle  under  a simulated  engine 
failure  condition  with  optimum  trim  from  a target 
speed  of  10-50  mph.  The  selected  engine  to  be 
cut  was  at  the  discretion  of  the  operator.  The 
tests  were  performed  at  a yaw  angle  of  0 degrees  at 
a cut-off  IAS  of  40  mph  and  a yaw  angle  of  30  degrees 
with  a cut-off  IAS  of  30  mph.  After  engine  cut-off 
the  vehicle  yawed  in  the  direction  of  the  cut-off 
engine  and  sideslipped  until  the  operator  took  cor- 
rective action.  The  estimated  maximum  roll  angle 
incurred  during  the  test  was  25  degrees.  The  cor- 
rective action  taken  by  the  operator  for  restoring 
vehicle  control  was  to  reduce  power  on  the  opposite 
engine.  The  recovery  actioi  successfully  corrected 
the  unusual  vehicle  attitude. 

4. 2. 2. 7 THRUST  LOADING 

The  thrust  loading  test  was  performed  at  APG 
with  the  LACV-30-2  vehicle  hovering  overwater.  The 
vehicle  was  tethered  to  a government  furnished  measuring 
device  to  determine  thrust  of  the  43D50-363  propeller 
over  a range  of  engine  settings.  Due  to  the  inability 
of  maintaining  the  vehicle  normal  to  the  tether 
point,  the  values  obtained  in  the  test  were  not  con- 
sidered to  be  the  maximum  available. 

The  test  was  repeated  overland.  The  vehicle 
was  tethered  at  the  stern  to  a GFE  thrust  measure- 
ment van  which  was  used  to  determine  the  net  forward 
force.  A bridle  on  the  starboard  side  restrained 
the  vehicle  from  lateral  movement.  A total  of  seven 
test  points  were  obtained.  The  test  conditions  v/ere: 
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AMB 

Ci. 

0 

o 

00 

II 

V 

WIND 

= 4 MPH 

BAROMETER 

= 29.95  inHg 

= 85,000  Lb. 

(empty  MILVAN's 
placed  on  deck) 

The  results 

of  the  analysis 

are  presented  in 

Table  4.5.  The  predicted  propeller  data  provided 
by  Hamilton  Standard  has  a minimum  Cp  value  of 
0.07,  therefore  no  comparison  to  predicted  can  be 
made  for  the  first  three  test  points.  Test  points 
4,  5 and  6 indicate  that  the  resulting  performance 
of  the  propellers  was  within  10%  of  the  predicted, 
while  the  test  point  7 was  within  3%  of  predicted. 

No  angles  of  attack  were  recorded  during  the  test, 
therefore  cushion  thrust  effects  have  not  been 
included  in  the  analysis. 

4.2.2. 8 AIR  CONDITIONING 

Air  conditioning  tests  were  performed  overwater 
on  the  LACV-30-2  vehicle  at  Ft.  Story.  The  outside 
temperature  was  101°F.  At  the  end  of  the  test,  30 
minutes  later,  the  cabin  temperature  dropped  to  78°F. 
The  test  results  were  satisfactory  and  accepted  by 
the  U . S . Army . 

4. 2. 2. 9 PROPELLER  REVERSAL 

The  overland  stop  tests  were  performed  on  the 
LACV-30-1  vehicle  at  BAT.  The  propeller  reverse 
thrust  was  used  to  stop  the  craft.  The  stopping 
time  from  an  IAS  of  45  mph  was  56  seconds.  The 
stopping  distance  was  1600  feet.  The  test  results 
were  accepted  by  the  U.  S.  Army. 

4.2.2.10  CABIN  CONTAMINATION 

The  cabin  contamination  tests  were  performed 
on  the  LACV-30-2  vehicle  at  BAT.  The  data  is 
presented  in  Appendix  A.  The  measured  noxious 
fumes  were  in  allowable  limits  and  were  acceptable 
for  habitation. 

4.2.2.11  SKIRT  PRESSURE  SURVEY 

The  skirt  pressure  survey  was  performed  at  BAT 
on  both  of  the  test  vehicles.  The  tests  were  not 
required  as  part  of  the  acceptance  test  program. 

The  report  presenting  the  test  data  and  results  is 
presented  in  Appendix  B to  provide  a complete  data 
package  for  both  of  the  vehicles. 
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TABLE  4.1.  LACV--30-1  TESTS  AT  BAT 

THIS  TABLE  CONSISTS  OF  A SERIES  OF  TEST  PLANS 
FOLLOWED  BY  TEST  DATA. 


I.  Position  craft  on  BAG  concrete  rump  north  of  production  hangar, 
restrain  as  required  for  wind  and  slope. 


II.  Perform  Operator  Inspection  lAW  Checklist. 

HI.  Perform  normal  pre-start,  start,  etc.  IAV7  Checklists. 

IV.  Raise  craft  in  hover  mode 

A.  Conduct  acceptance  tests  (DAAK02-75-C-0149 , Attachment  I, 
Pages  10  and  11) . 

1.  Hover  with  full  load  per  Attachment  I (Ref.  Item  9 (A) 2) A. 

2.  Perform  system  run-in  tests  per  Attachment  2 (Ref.  Item 
9 (A)  3)  A & D)  . 

3.  Obtain  cabin  noise  level  data  per  Attachment  3 (Ref. 

Item  9 (A) 5) 


V 


Secure  craft  as  required  for  cargo  handling  tests. 


U.S.  ARMY  ACCEPTAIJCE 


LACV-30“1 

LAND  HOVER  WITH  FULL  LOAD 

1.  Verify  craft  configured  per  Loading  4 (115,000  lb.  G.W.). 

2.  In  cushion  mode,  trim  and  perform  a 15  minute  demonstration 
at  N2  maximum  (91%  N2  minimum) . 

3.  Manually  record  the  following  data: 


Time 

START 

1530 

COMPLETE 

1640 

Fuel  (Fwd) 

54% 

54% 

54% 

54% 

(Main) 

80% 

75% 

75% 

75% 

(Aft) 

52% 

52% 

T7  (°C) 

405 

465 

450 

420 

405  465 

450 

420 

Nl  (%) 

85.5 

89.0 

86.5 

86.0 

85.5  89.0 

86.5 

86.0 

N2  (%) 

91 

91 

91 

91 

91  91 

91 

91 

Torque  (psi) 

18 

18 

16 

18 

18  18 

16 

18 

COMMENTS ; 

All  operations  satisfactory. 
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U.S.  ARMY  ACCEPTANCE 
LACV-30-1 

SYSTEM  RUN-IN  TESTS 


Page  1 of  2 


1. 


Starting  concurrent  with  Hover  (Attachment  1)  and  continuing 
off  cushion  for  a total  of  one  hour,  functionally  operate  the 
following  systems: 

Start  Time  1530 Complete  Time  1S40 


Puff  Ports  (20  cycles  each) 
Cabin  Heaters  (Both,  Lo  and  Hi) 
Windshield  Heat  (Continuous) 

Air  Conditioner  (Vent  & Cool) 
APU  (Generator  On) 

AN/URC-80  (4  Contacts) 

AN/URC-46  (4  Contacts) 

AN/PRC-94  (4  Contacts) 

RMHS  System  (Continuous) 
AN/ASN-43  Compass  (Continuous) 
Radar  (Continuous) 

Fuel  Trim  (To/From  Transfers) 
Engines  (Continuous) 

Propellers  (As  Required) 
Windshield  Wipers  (4  Cycles) 
Spo^-light  (4  Cycles) 

Running  Lights  (Continuous) 

Horn  (4  Blasts) 


BAC 


U.S. A. 
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Page  2 of  2 


i 


DISCREPANCIES  DISPOSITION: 


RMHS  operative;  needs  repeat  Compass  Swing.  Will  be  accomplished 
during  BAC  tests  at  Fort  Storey. 

Existing  horn  will  be  replaced;  recheck  as  above. 


U.S.  ARMY  ACCEPTAl'lCE 


LACV-30-1 

CABIN  NOISE  LEVEL  - STATIONARY 

1.  Concurrent  with  Attachment  1,  conduct  survey  with  engines  at 
full  power  (N2  maximum).  Using  an  Octivc-Bad  Noise  Analyzer, 
record  noise  levels  at  oar  level. 


Operatoi.  preq . Passenger 


(Raw) 

(Corr . 

) (Hertz) 

(Raw) 

(Corr. ) 

Band  1 

48 

48.  9 

16000 

48 

48.  9 

2 

60 

60 

8000 

60 

60 

3 

61 

58 

4000 

60 

57 

4 

68 

68.  2 

2000 

67 

67.  2 

5 

74 

74 

1000 

73 

73 

6 

82 

81.8 

500 

82 

81.  8 

7 

92_ 

92 

250 

94 

94 

8 

125 

125.  7 

125 

105 

105.  6 

Record  engine  parameters 

• 

Nl  (%) 

85, 

89.0 

86.5 

86 . 0 

N2  (%) 

91 

91 

91 

91 

Torque 

(psi)  17 

18 

16 

18 

Prop.  Pitch 

-5 

-5 

Record  Model  and  Serial  No.  of  Test  Equipment. 

General  Radio  Model  1558AP  Octave  Band  Noise  Analyzer,  S/N  732. 

Attach  Calibration  Sheets. 
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CaLIBRATIO'^  data 


weather,  hangar  craft  on  North  Side  of  Flight  Test  Hangar.  (In 
hangar,  external  400  hertz  power  to  be  used  in  lieu  of  APU.) 

II.  Perform  Operator  Inspection  lAW  Checklist. 

III.  Perform  sections  of  normal  pre-start,  start,  etc.  required  for 
7VFU  (Generator  On)  operation.  Man  the  operators  position  for 
periods  when  APU  is  operating. 

IV.  With  craft  on  landing  pads: 

A.  Conduct  acceptance  tests  (DAAK02-75-C-0149 , Attachment  I, 
Page  11) 

1.  Swing  crane  off-load  MILVANS  per  Attachment  1 (Pvef. 

Item  9 (A) 6) . 

V.  Secure  craft  and  prepare  for  taxi  tests  (A3-0P20). 


Jk 


28 


Bell  Aerospace  h i s iloTH 


Bell  Aerospace  Division  of  Textron  Inc. 


Post  Office  Bo*  Oiie 
Buffalo.  New  Yofk  14240 
716.297-IOlfO 


Swln^-^  Crane  Operations 

The  LACV-30  will  be  off  cushion  rnr.tinp;  on  it.‘>  landinr  parts  wit 
the  engines  at  irtie  and  the  APU  ojierating  to  provide  engine 
combustion  air  and  electrical  power.  Observe  nrecautionr.  in 
Chapter  2,  Section  3.  The  ba.sic  functions  and  sequence  are  as 
follovfs  : 

(1)  Tlie  crevvmen  exit  the  cabin, 

(2)  Unlash  the  MILVANS. 

(a)  Slide  the  lock  and  pull  handle  on  tenfiioner 
assembly  to  open  position. 

(b)  Remove  beaded  a.ssembly  from  ten.sioner. 

(c)  Remove  beaded  assembly  from  the  MILVAN 
corner  fitting. 

(d)  Remove  tensioner  assembly  from  the  cargo 
tiedoviin  fitting  by  removing,  the  screw  pin 
from  the  shackie  and  rem.oving  the  shackle 
from  the  deck  fitting.  Reinstall  the 
screwpln . 

(e)  Stow  all  lashings. 

(3)  Unlash  load  spreader  pallets. 

(a)  Slip  lines  from  the  bollard. 

(b)  Unhook  the  line  from  pallet  "D"  ring. 

(c)  Stow  all  lines. 

( ) Unlash  chain  hoists  and  lifting  beams,  stow  lashings. 

(5)  Pull  pins  on  outboard  surf  fence  struts,  swing  forward 
and  stow  and  repin.  Install  surf  fence  locks  between 
surf  fence  sections. 

(6)  Pull  swing  crane  transportation  stow  pins. 


Beil  Aerospace  SSEETH 


Bell  Aerospace  Division  of  Textron  Inc. 


Post  OHice  Box  OiiC 
Bull, Ho.  Now  York  14240 
716/29/1000 


(7)  Engage  tow  chain  In  pallet  chain  filling 
(2  forward  palleta)  and  pin  in  porltion. 

Place  tail  of  ciialn  on  pallets.  Ralr.e  pallet 
tierod  to  UP  position. 

(8)  Start  hydraulic  power  unit. 

V/AHNTUG 


KEEP  HA.MDS  AND  EEET  CLEAP  OF  riOVTUG  CHAIN,  PULLEY, 
TIEROD  AND  HYDRAULIC  ACTUATOR,  A.S.'^UPE  PALLET.!  AND 
CHAIN  DO  NOT  SNAG  OH  JAM  DURING  FORWARD  MOVEMENT. 


(9)  Operate  svnng  crane  forward.  The  tv;o  forwai-d  pallets 
and  MILVAN  will  move  forward  approximately  13  ft. 


WARNING 

KEEP  HANDS  AND  FEET  CLEAR  OF  MOVING  OR  ROTATING 
EQUIPMENT. 


(10)  Operate  swing  crane  aft,  disengage  pin  and  cliain  from 
both  pallets,  replace  in,  and  simultaneously  null  the 
port  and  starboard  chain  aft  keeping  tl/c  chain  undei’ 
tension  and  free  of  obst  j-ucti  ons  . 

(11)  Stop  the  crane  when  the  limit  blocks  are  aft  of  the 
pallet  tow  chain  fittings. 

(12)  Re-engage  tow  chains  in  the  pallet  tov;  fittings. 

The  nylon  limit  block  must  be  forv/ard  of  the  tow 
fitting  and  as  close  to  the  fitting  as  possible  with 
an  equal  number  of  links  between  fittings  and  limit 
blocks  port  and  starboard.  Replace  pin.  Place  tail 
of  chain  on  pallets. 


WARNING 


IF,  DUE  TO  POSITION  OF  MILVAN  ON  PALLET,  THE  TIEROD 
WILL  HIT  THE  SURF  FENCE  STRUTS  — REMOVE  THE  TIEROD 
AND  STORE-  ON  FWD.  DECK. 
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ispsce  [3] 


ymoH 


(13)  Operate  swing  crane  to  position  the  front  edge 
of  MILVAN  at  guide  marie  on  deck. 

(1^)  Position  swing  crane  to  VERTICAL  POSITION. 

(15)  Disengage  chain  from  pallet  tow  fitting  both  sides. 
Replace  pin. 

(16)  Attach  snatch  block  from  winch  swing  crane  to 
Jack  assembly. 

(17)  Unlock  jack  and  lov;er  to  ground. 

(18)  Repeat  for  opposite  Jack. 

(19)  Rotate  Jack  pad  90  degrees.  Jack  sv;ing  crane  tlci’od 
end  to  top  of  lateral  support  fitting. 

(20)  Repeat  for  opposite  Jack  and  secure  winch. 

(21)  Operate  swing  crane  to  full  aft  position, 
simultaneously  pulling,  the  tow  chain  aft  keeping  the 
chain  under  tension  and  free  of  obstructions. 

(22)  Lov;er  chain  fall  and  lifting  beam  to  ton  of  MILVAN 
and  engage  beam  hooks  in  MILVAN.  Raise  chain-fall 
to  pretension  the  hooks. 

CAUTION 

BE  CERTAIN  BOW  TRUNK  SKIRTS  ARE  UNDER  THE  CRAFT 
SO  TRAILER  DOES  NOT  RUN  OVER  THEM. 

(23)  Move  tractor/trailer  into  position. 

WARNING 

ENSURE  THAT  THE  TOW  CHAINS  DO  NOT  CATCH  ON  PALLETS, 
CURBS.  TIEDOWN  FITTINGS  OR  THE  HOIST  HAND  CHAIN 
DOES  NOT  ENGAGE  THE  SURF  FENCE. 
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(2^)  Operate  swing  crane  to  lift  MILVAN  from  tine  deck 
to  the  trailer.  / 

(25)  Lower  chain  fall  and  position  MILVAM  on  trailer. 

Use  tag  lines  if  required. 

(26)  Disengage  beam  liooks  from  the  MILVAN  and  operate 
chain  hoist  to  raise  the  beam  back  up  to  position. 

When  only  one  MILVAN  is  to  be  unloaded,  proceed 
to  step  If  a second  MILVAN  is  to  be  unloaded, 

proceed  as  follows: 

(27)  Operate  swing  crane  to  aft  position  simultaneously 
pulling  the  tow  chains  aft  keeping  tension  on  the 
chains  and  free  of  obstructions. 

NOTE 

TRAILP:R  CAN  BE  MOVED  OUT. 

(28)  Remove  pallet  tierods  and  place  on  fwd  deck. 

(29)  Attach  pallet  tiedown  ropes  to  "D"  rings  of  pallets 
and  position  pallets  to  center  of  deck,. 

(30)  Engage  tow  chain  In  pallet  chain  fitting  (2  aft  pallets 
and  pin  in  position.  Place  tall  of  chain  on  pallets. 
Raise  pallet  tlerod  to  UP  position. 

WARNING 

KEEP  HANDS  AND  FEET  CLEAR  OF  MOVING  CHAIN,  PULLEY, 
TIEROD  AND  HYDRAULIC  ACTUATOR.  ASSURE  PALLETS  AND 
CHAIN  DO  NOT  SNAG  OR  JAM  DURING  FORWARD  MOVEMENT. 

(31)  Operate  swing  crane  forward.  The  two  pallets  and 
MILVAN  will  move  forward  approximately  13  ft. 

WARNING 

KEEP  HANDS  AND  FEET  CLEAR  OF  MOVING  OR  ROTATING 
EQUIPMENT. 
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(32)  Operate  swing  crane  aft,  disengage  pin  and  clialn 
from  both  pallets,  replace  pin,  and  simultaneouslv 
pull  tlie  port  and  starboard  chain  aft  keeping  the 
chain  under  tension  and  free  of  obstruction. 

(33)  Reengage  tow  chains  in  pallet  chain  fittings  and 
pin  in  position.  Place  tail  of  chains  on  pallets. 

WARNING 

KEEP  RANDS  AND  FEET  CLEAR  OF  MOVING  CHAIN,  PULLEY, 
TIEROD  AND  HYDRAULIC  ACTUATOR.  ASSURE  PALLETS  AND 
CHAIN  DO  NOT  SNAG  OR  JAM  DURING  FORWARD  MOVEMENT. 


CAUTION 

ASSURE  THE  PALLET  TIEROD  IS' IN  THE  U’^  POSITION  AND 
OBSERVE  THAT  TIEl^OD  AND  MILVAN  TRAVl-RSE  THE  TWO 
PALLETS  ON  CENTER  OF  DECK. 


(3^0  Operate  swing  crane  forward. 

WARNING 

KEEP  HANDS  AND  FEET  CLEAR  OF  MOVING  OR  ROTATING 
EQUIPMENT. 


(35)  Operate  swing  crane  aft,  disengage  pin  and  chain 
from  both  pallets,  replace  pin,  and  simultaneously 
pull  the  port  and  starboard  chain  aft  keeping  the 
chain  under  tension  and  free  of  obstructions. 

(36)  Stop  the  crane  when  the  nylon  1 Imi t blocks  are  aft 
of  the  pallet  tow  chain  fittings. 

(37)  Re-engage  tow  chains  in  the  pallet  tow  fittings. 
The  nylon  limit  block  must  be  forward  of  the  tow 
fitting  and  as  close  to  the  fitting  as  possible 
with  an  equal  number  of  links  bctv;een  fittings 
and  limit  blocks  port  and  starboard.  Replace  pin. 
Place  tail  of  chain  on  pallets. 
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(38)  Operate  swing  crane  to  position  the  front  edge  of 

MILVAN  a't  guide  mark  on  deck.  As  tlie  pallets/MILVAN 
moves  forward  observe  t)je  tlerod  assembly 

in  the  lateral  sucoort  fitting.  If  the  rod  assembly 
moves  out  of  the  supporting  fitting,  adjust  the  Jacks 
to  lower  the  tierod  assembly  back  into  position. 

(39)  Operate  swing  aft,  disengage  chain  from  pallet  tov; 
fitting  both  sides.  Replace  pin  and  pull  tov;  chains 
aft . 

(^0)  Lower  chain  fall  and  lifting  beam  to  top  of  MILVA!] 
and  engage  bean  hooks  in  MII.VAN.  Raise  chain  fall 
to  pretension  the  hooks. 

CAUTION 

BE  CERTAIN  BOW  TRUNK  SKIRTS  ARE  U.NDEH  THE  CRAFT  SO 
TRAILER  DOES  NOT  RUN  OVER  THEM. 


(^1)  Move  tractor/trailer  into  position. 


WARNING 

ENSURE  THAT  THE  TOW  CHAINS  DO  NOT 'CATCH  ON  PALLIvTS, 
CURBS  OR  TIEDOWN  FITTINGS. 


(42)  Operate  swing  crane  to  lift  MILVAN  from  the  deck  to 
the  trailer. 

(43)  Lower  chain  fall  and  position  MILVAN  on  trailer. 

Use  tag  lines  if  required. 

• 

(44)  Disengage  beam  hooks  from  the  MILVAN  and  operate 
chain  hoist  to  raise  the  beam  back  up  to  position. 

(45)  Operate  the  swing  crane  to  the  vertical  position 
simultaneously  pulling  the  chains  aft.  Keeping 
tension  on  the  chains  and  free  of  obstruction. 
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3-3-36 


I 


NOTE 

MOVE  THE  TRAILER  OUT. 

(^6)  Raise  the  jack  pads  and  repin  tlie  tierods  in  the 
lateral  support  fittlup,  both  sides. 

(^17)  Attach  the  winch  hook  to  the  jack  and  hoist  to  tiie 
stow  position  and  latch  onto  the  pantry. 

(iJ8)  Repeat  for  opposite  Jack  and  secure  winch. 

(^19)  Reposition  and  repin  surf  fence  struts.  Remove  surf 
fence  locks  and  stow. 

(50)  Operate  swinp  craft  aft  simultaneously  pullinr  the 
chains  aft.  Keeping  tension  on  cliains  and  free  of 
obstructions . 

I 

(51)  Attach  pallet  tiedown  ropes  and  manually  pull  aft 
pallets  to  position  as  marko?d  on  deck. 

(52)  Repeat  for  tiie  fwd  pallets. 

(53)  Secure  tiie  chain  hoists  and  lift  beams. 

(5^)  Lash  pallets  to  deck  witli  '1-150070-33  rope  assemblies. 

(55)  Reposition  the  pallet  tiei’ods  betv;een  tlie  aft  pallets 
and  betvreen  the  fwd  pallets. 

(56)  Secure  the  tow  chains. 


U.S.  ARMY  ACCEPTANCE 
LACV-30-1 

SWING  CRANE  MILVAN  OFF-LOAD 


The  acceptance  tests  as  defined  in  this  attachment  were 
accomplished. 


COMMENTS ; 

To  C .1  - V A..  L.O»  •vV-O'J 


,Lov-u->  i 

.s  oot.-  4“^'^*'’''^ 

v-^  ^"*^5  ' 


v.r^  o-C 

su^<-c- 


\(=»j3 
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ACV  CREW 

CHASE  AIRCRAFT 

TEST  CONDITIONS 

CREW  POSITION 

NAME 

TYPE  A/C 

CREW 

TAKEOFF 

LAND 

Operator 

Hall 

WEIGHT 

TBD 

Co-Operator 

Yaeaer 

FUEL 

Loadinq 

No.  5 

U.S. A.  Obs. 

C.G. 

_ 

_ 



nWTRUMERT 

ATION  plan 

BALLAST 

0 

0 

8ETUF  NO. 

AMEND  NO 

ALT  SETTING 

RAOIO  FREQ. 

PRESS  ALT 

T6BT 

ENGINEER 

Stauffer 

VHF 

121.7 

WIND 

TEST 

DIRECTOR 

If 

VHF-FM 

P 55.85 

S 85.55 

TEMP 

FINAL  GO-NO  GO 
AUTHORITY 

tl 

UHF-FM 

6 

RECORD  AB 

DVE  DATA 

BELL  AEROSPACE  ACV  TEST  PLAN 


TVM 


LACV-30-1 


CRAFT  CHANGES  SINCE  LAST  OPERATION 


MILVANS  and  associated 
removed . 


hardware 


opin.  NO. 


A3-0220 


TEST  PURPOSE 


A. 


Demonstration  to  U.S. 
Army  for  acceptance: 

1.  Hover  with  no  load. 


Maneuvering  (8's). 
Speed  Run  (25-35  mpH 


Prop  Reversal  Stop 
from  >25  mph. 


r^T  ENGINEE 


TEST  PROCEDURE 

I . 


OPER.  IN  COMMAND 


II. 

III. 

IV. 


V. 


Position  craft  on  BAC  concrete  ramp  north  of  Production  Hangar. 
Restrain  as  required  for  wind  and  slope. 

Perform  Operator  Inspection  lAW  Checklist. 

Perform  normal  pre-start,  start,  etc.  lAW  Checklists. 

Operate  craft  and  systems  as  required: 

A.  Conduct  acceptance  tests  (DAAK02-75-C-0149 , Attachment  I,  Page 

1.  Hover  without  load  per  Attachment  1 (Ref.  Item  (9) (a) 2) a) 

2.  After  release  of  restraints,  taxi  to  preselect  area  on 
NFIAP.  Maneuver  (8's)  per  Attachment  2 (Ref.  Item  (9)(a)2)<}) 
Perform  speed  runs  per  Attachment  3 (Ref.  Item  (9) (a)2)b) 

On  any  25  mph  run,  accomplish  stop  using  full  propeller 
reversal  per  Attachment  4 (Ref.  Item  (9)(a)2)e). 

Return  to  BAC  Ramp  and  secure  craft. 


3. 

4, 
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U.S.  ARMY  ACCEPTANCE 


LACV-30-1 

OVERLAND  HOVER  WITHOUT  LOAD 

1.  Verify  craft  configured  per  loading  5 (-^85,000  lb.  G.W.). 

2.  In  cushion  mode,  trim  and  perform  a 15  minute  demonstration 
at  N2  maximum  (91%  N2  minimum) . 

3.  Manually  record  the  following  data: 


Time 

START 

1,342 

COMPLETE 

1,357 

Fuel  (Fwd) 

55% 

55% 

55% 

55% 

(Main) 

65% 

65% 

65% 

65% 

(Aft) 

4b% 

48% 

T7  (°C) 

405  460  450 

430 

405  460 

450 

430 

Ni  (%) 

85.0  87.5  87. 

0 86.0 

85.0  87. 

87. 

86. 

N2  (%) 

91  91  91 

91 

91  91 

91 

91 

Q (psi) 

22  22  21 

25 

22  22 

21 

25 

COMMENTS ; 


r 
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U.S.  ARMY  ACCEPTANCE 


f 


LACV-30-1 

OVERLAND  MANEUVERING  (8's) 

1.  Determine  wind  direction  in  the  test  area. 

2.  At  a safe  maneuvering  ground  speed  (5  to  10  mph)  perform  "8" 
approximately  up  and  down  wind. 

3.  Record  time  through  each  (2)  360°. 

Upwind  15 Secs.  Downwind  20 ^Secs. 

4.  Record  wind  direction  260 Velocity  5 mph. 

5.  As  practicable,  record  turn  radii. 

Upwind  15 Ft.  Downwind  20 Ft. 

6 . COMMENTS : 
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U.S.  ARMY  ACCEPTANCE 


LACV-30-1 

OVERLAND  SPEED  RUNS  (25  TO  35  mph) 

1.  Determine  wind  direction  in  the  Test  Area. 

2.  Record  Wind  Direction  ^60 ^ Velocity  5 mph. 


3.  On  wind  dependent  course  selected,  perform  two  reciprocal  runs 
at  speed  from  25  to  35  mph  (estimated) . 


4.  Record  IAS,  ground  speeds  attained  and  measurement  method 
(pacer,  time/dist. , other). 


IAS  (mph) 

GS  (mph) 

Method 

Run  1 

42 

37 

Time  Distance 

Run  2 

45 

33 

tl  II 

Average 

43.5 

35 

M tl 

COMMENTS ; 

W 
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U.S.  ARMY  ACCEPTANCE 
LACV-30-1 

OVERLAND  STOP  (>25  mph) 

1.  In  conjunction  with  "OVERLAND  SPEED  RUNS"  (Attach.  3),  perform 
a stop  from  any  attained  speed  over  25  mph  using  normal  propel- 
ler reversal  techniques. 

2.  Record 

Attained  Speed  (mph) 

Stopping  Distance 
Stopping  Time 
Inst.  Obs.  (Av. ) 

Ty  (°C) 

Ni  (%) 

N2  (%) 

Q (psi) 

3 . COMMENTS 

i 


45  IAS  37  GS  ! 

1,600  Ft.  Scale  (Method) 

56  Sec.  ^ 

RUN  (Reference  STOP  (Max.)  | 

450  450 j 


92  92  I 

34  36  \ 
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TABLE  4.2.  LACV-30-1  TESTS  AT  FT.  STORY 

THIS  TABLE  CONSISTS  OF  A SERIES  OF  TEST  PLAInIS 
FOLLOWED  BY  TEST  DATA. 
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BELL  AEROSPACE  ACV  TEST  PLAN 
ACV  CREW 


TYPi 


OFin.  NO. 


LACV-30-1 

CHASE  AIRCRAFT 


Al-  O'*  77) 

TEST  CONDITIONS 


CREW  POSITION 

NAME 

TYPE  A/C 

CREW 

TAKEOFF 

LAND 

Operator 

D.  Hall 

WEIGHT 

/(^  6^ 

Oper.  Nav. 

FUEL 

IT, 

C.G. 

vyo 

0.  ^ 474) 

INITNUMINTATIdN  FLAN 

OCTAVE  BAND  ANAL. 

BALLAST 

■ 

Obs. /C.O.R. 

SETUP  NO. 

N/A 

AMEND  NO. 

N/A 

ALT  SETTING 

3a, /y 

RADIO  PREa 

PRESS  ALT 

S,c, 

Ttir 

CNOtNCin 

C.  Stauffer 

URC-80 

VRC-46 

WIND 

TCiT 

OIRECTOn 

C.  Stauffer 

P 

P 

TEMP 

FINAL  GO  NO  GO 
AUTHORITY 

C.  Stauffet 

S 

S 

Sea  State 

CRAFT  CHANGES  SINCE  LAST  OPERATION 

rue.1  _£_  _S 

c i%  /Jl  ■i' 

A 

TEST  PURPOSE 

I.  Water  hover  (15  minuteE 

II.  Speed  runs  (30-50  mph) 

III.  Cabin  Noise  Level  (V  me 

IV.  Maneuvering  8's  (30-50 

V.  Safe  Limits 

VI.  Engines  failure/crash 
stop  (30-50  mph) 

VII.  Engine  failure/spinout 
(30-50  mph) 

TEST  FAOCEDURE 

Normal  start,  etc.  in  accordance  with  Procedures  and  Checklists.  Proceec 
to  a suitable  water  test  site  agreeable  to  the  C.O.R. 


NOTE;  Sea  states  are  critical  for  the  demonstration;  SS < 1 is  optimum, 
SS < 2 is  acceptable,  SS < 3 is  limiting. 

Conduct  Acceptance  and  Type  Tests  (Ref.;  DAAK02-75-C-0149 , Exhibit  I, 
Pages  10  and  11). 

I.  Water  hover  per  Attachment  I (Ref.  Item  (9) (a)l)b)  - Acceptemce) 

II.  Speed  runs  per  Attachment  II  (Ref.  Items  (9)(a)l)d)  - Acceptance) 

III.  Cabin  noise  level  per  Att.  Ill  (Ref.  Item  (9) (a) 5)  - Type 

IV.  Maneuvering  8's  per  Att.  IV  (Ref.  Item  (9)(a)l)f)  - Type 

V.  Safe  limits  per  Att.  V (Ref.  Item  (9)  (a)l)a)  - Type 

VI.  Crash  stop  per  Att.  VI  (Ref.  Item  (9) (a)l)e)  - Type 

VII.  Spin  out  per  Att.  VII  (Ref.  Item  (9) (a)l)g)  - Type 

o<foQ 

Aifr  6f.^  ^ . 74>  //•♦  ' 


Aifr 

]D4lJfW'T  i 


tf9 


U.S.  ARMY  ACCEPTANCE 


LACV-30-1 

WATER  HOVER  WITHOUT  LOAD 


1.  Record  craft  weight  lbs.  ^9^7  l.c.g. 

2.  In  cushion  mode,  trim  and  perform  a 15  minute  hover  demonstra- 
tion into  the  wind. 

3.  Manually  record  the  following  data: 

Start  Complete 


Time 

Sea  State 
Heading 
Wind/Ve 1 . 

% Fuel  {Fwd. ) 

(Main) 

(Aft) 


N2  (%) 

TOP  (psig) 

COMMENTS ; 


c f 


^ ^ ^ ^ 

03 


^ f 


^ ^ 
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U.S.  ARMY  ACCEPTANCE 
LACV-30-1 

OVERWATER  SPEED  RUNS 


1.  Proceed  to  the  selected  operating  area. 

2.  Record  enviromnental  data  off  cushion. 

■^5*  • 4/  W 

6Xt  (®c)  Sea  State 

3.  Hover  into  the  wind  and  trim  as  required. 


4.  Accelerate  thru  hximp  observing  engine  limits. 

5.  Continue  acceleration  to  full  speed  (30  - 50  mph  target) .with 
ballast  trim  as  required  for  maximum  performance. 

6 . Record  data  at  maximum  speed  ( CAS ) . 


T7  (»C) 

<r9^ 

Ni  (%) 

_ 

/ad 

/did 

/ad 

N2  (%) 

TOP  (psi) 

S-J. 

Limiting 

Parameter/Value 

^ zBar- 

NOTE:  Speed  obtaineible  may  be  a function  of  Sea  State  and/or 

Gross  Weight.  Maximum  permissable  speeds,  CAS  (mph)  = 
IAS  - Wind  Speed  are:  SSI  = 60,  SS2  = 45,  SS3  - 35. 

7.  If  practicable,  timed  runs  should  be  made  in  near  calm  water 
over  a measured  course.  Upwind  and  downwind  passes  should 
be  made  if  the  head/tail  wind  component  is  greater  than  5 mph. 
Record  pertinent  data  below: 

W/V  Heading  Dist.  Time  Speed 

^ 'S >3i: 
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. Cont'd. 


NOTE;  If  used,  record  craft  data  in  Item  6. 
I . COMMENTS : 


Verified 


U.S.  ARMY  ACCEPTANCE 


LACV-30-1 

CABIN  NOISE  LEVEL  - FULL  SPEED 


1.  Concurrent  with  Attachnent  Al-II,  conduct  a survey  with  engines 


at  full  power 

and 

craft  at  full  speed.  Obtain  noise  data  at 

ear  level. 

Record  reference 

data: 

T7  (»c) 

_ <£ya 

Ni  {%) 

_fz_ 

f.2 

N2  (%) 

_ XL 

LL  i^iT 

TOP  (psi) 

ys 

-c:  / 

■i-/ 

y.?  u 

No.  of  Crew 

ss 

OAT  (“C] 

1 IAS  (mph) 

Record  Octave 

Band  Analyzer 

data: 

Freq. 

(hz) 

/I  Operator  ^ 

Passenger 

Hau  <Sacr. 

16,000 

^ / 

(g  U 

_!^Z.  LL 

8,000 

yXL 

4,000 

IL 

2,000 

£Z_ 

7^7 

1,000 

IX 

5=3 

500 

250 

XL 

XXL 

125 

UL 

n- 

XL. 

noT€  : 

A 

fS  aT  ) 

>3  /jt  ^ /ytir*  w T ^ / t"  •''' 
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4,  Record  model  and  S/N  of  Test  Equipment, 


5.  Attach  calibration  sheets. 


U.S.  ARMY  ACCEPTANCE 


LACV-30-1 

MANEUVERING  (8's)  - OVER  WATER 


1.  Proceed  to  the  selected  operations  area. 

NOTE;  If  practicable,  maneuvers  should  be  made  near  buoys  so 
that  turning  radii  can  be  estimated.  Alternately, 
distances  can  be  measured  by  radar. 

2.  Demonstrate  memeuvering  by  performing  Figure  8's  at  two  speeds 
(IAS)  as  determined  in  BAC  tests  to  be  safe  in  the  existing  sea 
and  wind  conditions  (30  - 5C  mph  target  entry) . 

3.  Record  data  as  follows: 


Pattern  1 


Pattern  2 


Sea  State 

W/V 

Radii  (Up  wind) 

/Soo 

(Down  wind) 

— 

Method 

Average  N2  (%) 

Maximum  TOP  (psi) 

Entry  Speed  (IAS) 

_ (Radar,  other) 


4 .  Comments : 
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U,S.  ARMY  ACCEPTANCE 


LACV-30-1 


SAFE  OPERATING  LIMITS  (WATER) 


1.  Proceed  to  the  selected  operations  area. 

2.  Based  on  BAC  tests  under  similar  water  and  wind  conditions, 
demonstrate  that  the  craft  will  not  "Plow  In"  at  selected 
speeds  in  straight  and  yawed  conditions  (over  water) . 

3.  Record  the  following  data: 


Yaw  Angle  = 0 


Sea  State 


Av.  N2  (%) 

Av.  TOP  (psi) 

Entry  Speed  (IAS) 

4.  Record  any  adverse  behavior. 


Yaw  Angle  (Enter) 


NOTE;  "Plow  In"  is  primarily  encountered  at  high  speeds  over 
calm  water  where  craft  pitch  trim  is  bow  down.  If 
requested  and  practicable,  trim  ballast  may  be  moved 
forward  to  a condition  proven  safe  in  BAC  tests  for  the 
foregoing  demonstration. 

Record  fuel  quantities  (%)  demonstrated: 


Forward 


Main 


/X 
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U.S.  ARMY  ACCEPTANCE 


LACV-30-1 


ENGINES  (2)  FAILURE  - "CRASH  STOP" 


1.  Proceed  to  the  selected  operations  area. 

2.  Based  on  BAC  tests  under  similar  water  and  wind  conditions, 
demonstrate  the  craft  under  simulated  engines  (2)  failure 
conditions  with  optimum  trim  from  a target  speed  of  30-50  mph. 


3.  Record  pertinent  data. 


Sea  State 


Yaw  Angle  = 0 Yaw  Angle  = (Enter) 


"Cut"  IAS 


Time  to  Stop 
Entry  N2  (%) 
Entry  TOP  (psi) 


4.  Record  craft  behavior, 


> 


Record  fuel  quantities  (%)  demonstrated; 


Forward 


Main 


30 
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U.S.  ARMY  ACCEPTANCE 
LACV-30-1 

ENGINE  (1)  FAILURE  - "SPINOUT" 


1.  Proceed  to  the  selected  operations  area. 

2.  Based  on  BAC  tests  under  similar  water  and  wind  conditions, 
demonstrate  the  craft  under  simulated  engine  (1)  failure 
conditions  with  optimum  trim  from  a target  speed  of  30-50  mph. 
Selected  engine  to  be  cut  is  at  operator*  s discretion; 
corrective  action  is  allowable. 


3.  Record  pertinent  data; 


Sea  State 
W/V 

"Cut"  IAS 
Entry  N2  (%) 

Entry  TOP  (psi) 

Record  corrective  action. 


Yaw  Angle  = 0 


4^ 


Av. 


Av. 


Yaw  Angle  (Enter) 

</ 


4^ 


-20 


Av. 


Av. 


5.  Record  craft  behavior. 

^ (J.  ^ / .i'’  C s*  *•  ^ 


^ 4. 


If  i.  ✓ 


2E"£“77»..  ,i.T4.  If  / 6-  /o' 

y ' 
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6.  Record  fuel  quantities  (%)  demonstrated. 


TVPi 


BELL  AEROSPACE  ACV  TEST  PLAN 


LACV-30-1 


OPIN.  NO. 


A2-  C^9;r') 


ACV  CREW 


CMW  POSITION 


NAMI 


NO  CHASE  AIRCRAPT 


TEST  CONDITIONS 


TYPI  A/C 


CNIW 


TAKIOPP 


LAND 


Operator 


D.  Hall 


MElCHT 


Oper.  Nav. 


FUEL 


/ji 


d.^ZJ 


iramiuMEmTiSKrpuxN' 

NONE 


C.G. 


c^Tl 


BALLAST 


STm 

V^. » J>s> 


Obs./C.O.R. 


^2^ 


BITUP  NO. 

N/A 


AMINO  NO. 

N/A 


ALT  SETTING 


30.PP9 


RADIO  PRia 


PRESS  ALT 


TliT 

ENOINIER 


C.  Stauffer 


URC-80 


VRC-46 


ZToZ/J. 


test 

director 


C.  Stauffer 


FINAL  CO  NO  GO 
AUTHORITY 


Stauffer 


Sea  state 


/ 


CRA^  CHANGES  SINCE  LAST  OPERATION 

lU aL^'sst  : 


TEST  PURPOSE 


I. 


Water  hover  with  full 
load  (115,000  lb.  G.W. 
for  15  minutes. 


- 'Vi/  j .t 

3.  pAr  r ^ 

f=  / 


/WU 


PuC( ' 


JO 


/fj  v5^ 


/^.:r 


TEST  PROCEOU^ 


APPROVAL 


Normal  start,  etc.  in  accordance  with  Procedures  and  Checklists.  Proceed 
to  a suitable  water  test  site  agreeable  to  C.O.R. 


Conduct  Acceptance  Test  (Ref;  DAAK02-75-C-0149 , Exhibit  I,  Page  11) 
I.  Water  hover  per  Att.  I (Ref.  Item  (9)(a)b). 


A.  c,  yr  / — //  J y 


L(r  Off 


3.  F.S.  Y Jbt  Oc^,a^  ( 


o/Z>  th  i- 7 t 7/s-  An  Y. 
L,0.~  /330  A.'  I/li/77 


U.S.  ARMY  ACCEPTANCE 


TABLE  4.3  LACV-30-2  AT  BAT 


THIS  TABLE  CONSISTS  OF  A SERIES  OF  TEST  PLANS 
FOLLOWED  BY  TEST  DATA. 


f 

I 

I 

i 

f 


BELL  AEROSPACE  ACV  TEST  PLAN 


ACV  CREW 


CREW  POSITION 


Operator 


type 

OfSR.  NO. 

LACV-30-2 

Al-0409 

NAME 

D. 

Hall 

G. 

Yaeqer 

NO  CHASE  AIRCRAFT 


TYPS  A/C 


TEST 

ENGINEER 


TEST 

DIRECTOR 


FINAL  GO'NO  GO 
AUTHORITY 


C.  Stauffer  UHF 


#1 

SETUP  NO. 

AMEND  NO. 

RADIO  PREa 

UHF 

121.  7 

UHF-FM 

6 

VHF-FM 

TBD 

WEIGHT 


FUEL 


C.G. 


BALLAST 


ALT  SETTING 


PRESS  ALT 


WIND 


TEMP 


TEST  PURPOSE 


TEST  CONDITIONS 


TAKEOFF 


Loading  1)06-2 


(atta 


A.  Demonstration  to  U.S. 
Army  for  acceptance: 

1.  Hover  with  full 
load. 

2.  System  run-in  tests 

3.  Cabin  noise  level 
(stationary) 


TEST  PROCEDURE 


I.  Position  craft  on  BAC  concrete  ramp  north  of  production  hangar. 
Restrain  as  required  for  wind  and  slope. 

II.  Perform  Operator  Inspection  lAW  Checklist. 

III.  Perform  normal  pre-start,  start,  etc.  lAVJ  Checklists. 

IV.  Raise  craft  in  hover  mode. 

A.  Conduct  acceptance  tests  (DAAK02-75-C-0149 , Attachment  1, 
Pages  10  and  11) . 

1.  Hover  with  full  load  per  Attachment  I (Ref.  Item  9 (A) 2) A. 

2.  Perform  system  run-in  tests  per  Attachment  2 (Ref.  Item 
9(A)3)A  & B. 

3.  Obtain  cabin  noise  level  data  per  Attachment  3 (Ref. 

Item  9 (A) 5) . 
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1. 

2. 

3. 


U.S.  ARMY  ACCEPTANCE 
LACV-30-2 

LAND  HOVER  WITH  LOAD 


Verify  craft  configured  per  Loading. 

In  mushion  mode,  trim  and  perform  a 15  minute  demonstration  at  N2 
maximum  (91%  N2  minimum) . 


Manually  record  the  following  data: 

START 


Time 

Fuel  (FWD) 
(Main) 
(Aft) 


(7^  (S)  3 

O C^'>^ 


COMPLETE 


^6 


% 


T7  (“O 

:^-70 

Ni  (%) 

^3.0 

^3. 6' 

S8.5 

N2  (%) 

9/.^' 

Torque  (psi)  _ 

2.7 

■j<7 

Z.O 

COMMENTS : 


COMPLETED 


VERIFIED 


ACCEPTED 


^ BAC  QUALITY  M ' 


TATIVET 
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U.S.  ARMY  ACCEPTANCE 
LACV-30-2 

SYSTEM  RUN-IN  TESTS 


Starting  concurrent  with  Hover  (Attachment  1)  and  continuing 
off  cushion  for  a total  of  one  hour,  functionally  operate  the 
following  systems: 


Start  Time 


Puff  Ports  (20  cycles  each) 
Cabin  Heaters  (Both,  Lo  and  Hi) 
Windshield  Heat  (Continuous) 

Air  Conditioner  (Vent  & Cool) 
APU  (Generator  On) 

AN/URC-80  (4  Contacts) 

AN/URC-46  (4  Ccntacts) 

AN/PRC-94  (4  Ccntacts) 

RMHS  System  (Continuous) 
AN/ASN-43  Compass  (Continuous) 
Radar  (Continuous) 

Fuel  Trim  (To/From  Transfers) 
Engines  (Continuous) 

Propellers  (As  Required) 
Windshield  Wipers  (4  Cycles) 
Spotlight  (4  Cycles) 

Running  Lights  (Continuous) 

Horn  (4  Blasts) 


Complete  Time 




j) 


A-'o 


s 


A s 


BAC 


U.S. A. 
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DISCREPANCIES  AND  DISPOSITION 


U.S.  ARMY  ACCEPTANCE 


LACV-30-2 

CABIN  NOISE  LEVEL  - STATIONARY 

1.  Concurrent  with  Attachment  1,  conduct  survey  with  engines  at 


full  power  (N2  maximum) . Using  an 
record  noise  levels  at  ear  level. 

Octive-Bad 

Noise  Analyzer, 

Operator 

Freq. 

Passenger 

(Raw) 

(Corr. ) 

(Hertz) 

(Raw)  (Corr. ) 

Band  1 

]6000 

d'’ 

2 

SS 

8000 

3 

4000 

4 

2000 

5 

7^ 

1000 

■7^ 

6 

^4 

500 

7 

250 

<73 

8 

125 

/OC.^ 

Record  engine  parameters, 

Ni  (%) 

N2  (%) 

f/.Z' 

9/.C 

9/.0 

9/.  5 

' Torque' 

(psi)  2.7 

27 

2-0 

2(7 

Prop.  Pitch  o 


Record  Model  and  Serial  No.  of  Test  Equipment. 

General  Radio  Model  1558AP  Octave  Band  Noise  Analyzer,  S/N  732. 
Attach  Calibration  Sheets. 
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LACV-30  #2,  VOYAGE  UR  It  0 06 
2ND  TEST  WEIGHT  AND  BALANCE 


Longitudinal 


Weight 

Arm 

Moment 

Basic  Weight  LACV-30  #2  Voyagcur 

51859 

4 88.4 

25328000 

#006  From  LACV-30  #1  Actual  Weight 

Test  Instrumentation 

(536) 

(322906) 

Instr.  Package  Install.  Craft 

34 

439.5 

14943 

Attitude 

Instr.  Package  Install.  Data 

4 84  ■ 

613.8 

297079 

Acquisition 

Flex.  Conduit  for  above 

10 

690 . 0 

6900 

Control  Install.  Cabin  Date. 

8 

498.0 

3984 

Acquisition 

Do vised  Basic  Weight 

.52395 

489.6 

25650906 

Load  Spreaders  •*  IVd 

.no  6 

299 

330694 

Load  Spreaders  - /ift 

95  8 

4 83 

4 62  7]  4 

I,ashings  - MILVAN  - I\:d 

428 

.39  0 

166920 

Teo  HooJ-.s 

15  2 

65  8 

100016 

.‘•ub-Total  Weigh  S' 

550.39 

4 85.3 

26711250 

C.rev; 

360 

c:.3 

235080 

Passengers 

360 

716 

257760 

Unucublc  Fuel 

650 

397.5 

258375 

Cai  ) o - MILVAN  i.u'.uJ.O 

4 74  5 

39  0 

1850550 

Ballast 

14  331 

39  0 

5589090 

Olierating  Weight 

75  4 85 

4 62. 4 

34902105 

Fuel  - lA/d  73%  (5103) 

3 74  8 

100.5 

376674 

- llain  85'i  (14  755) 

12543 

3 9 7. 5 

4985843 

" Aft  12%  (4040) 

590 

810.  .S 

478195 

Cross  Weight 

92366 

4 41.1 

40742817 
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TYPB 


OPKn.  NO. 


BELL  AEROSPACE  ACV  TEST  PLAN 


ACV  CREW 

CREW  POSITION 

NAME 

Operator 

Hall 

Co-Operator 

Yaeger 

LACV-30-2 


CHASE  AIRCRAFT 


TYM  A/C 


U.S.A.  Obs. 


AMEND  NO. 


RADIO  FREQ. 


TEST 

ENGINEER 


TEST 

DIRECTOR 


Stauffer 


FINAL  GO  NO  GO 
AUTHORITY 


VIIF 


UHF-FM 


121.7 


85.55 


6 


WEIGHT 


FUEL 


C.G. 


BALLAST 


ALT  SETTING 


PRESS  ALT 


WIND 


TEMP 


TEST  PURPOSE 


A2-0409 


TEST  CONDITIONS 


TAKEOFF 


Loading  1)06-2 


Attacned 


Demonstration  to  U.S. 
Army  for  acceptance: 

1.  Hover  with  no  load. 


2.  Speed  Run 

(25  - 35  mph) 


Restrain  as  required  for  wind  and  slope. 

II.  Perform  Operator  Inspection  lAW  Checklist. 

III.  Perform  normal  pre-start,  start,  etc.  lAW  Checklists. 

IV.  Operate  craft  and  systems  as  required: 

A.  Conduct  acceptance  tests  (DAAK02-75-C-0149 , Attachm.ent  I, 

Page  11) : 

1.  Hover  without  load  per  Attachment  1 (Ref.  Item  (9){a)2)a). 

2.  Perform  speed  runs  per  Attachment  2 (Ref.  Item  (9) (a)2)b). 

V.  Return  to  BAC  Ramp  and  secure  craft. 


I 


U.S.  ARMY  ACCEPTANCE 


LACV-30-2 


OVERLAND  HOVER  WITHOUT  LOAD 


Verify  craft  configured  per  loading. 

In  cushion  mode,  trim  and  perform  a 15  minute  demonstration 
at  N2  maximum  (91%  N2  minimum) . 


Manually  record  the  following  data: 


Time 


Fuel  (Fwd) 


(Main) 


(Aft) 


T7  ("O 

Ni  (%) 

N2  (%) 

Q (psi) 


START 


5^^ 


COMPLETE 


COMMENTS : 


Am ^ ^ s m7~i  i TZy t.  i 

YC/j.^.jaT  j TytsT  r' ■ 

y/f/7Yi. 


COMPLETED 


VERIFIED ( V / 7 C‘ 
QUALITY^  7/ 


ACCEPTED 


U.BJA.  REP  RESEtWAT I VE 


BESLAVAIU6L£_C0PY 


66 


U.S.  ARMY  ACCEPTANCE 


LACV-30-2 

OVERLT^D  SPEED  RUNS  (25  TO  35  mph) 

1.  Determine  wind  direction  in  the  Test  Area. 

2.  Record  Wind  Direction  3 , Velocity  > ^mph. 

3.  On  wind  dependent  course  selected,  perform  two  reciprocal  runs 
at  speed  from  25  to  35  mph  (estimated) . 


4.  Record  IAS,  ground  speeds  attained  and  measurement  method 
(pacer,  time/dist. , other) . 


Run  1 
Run  2 
Average 


IAS  (mph) 

46 


GS  (mph) 

30 

3 b 


Method  c /3  fS'/  ^ 

uJc^sT'  TC  £/^s'r 

Cm !/  C y j 


5 .  COMMENTS ; 
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TABLE  4.4. 


LACV-30-2  AT  APG 


THIS  TABLE  CONSISTS  Of  A SERIES  OF  TES 
FOLLOWED  BY  TEST  DATA. 


PLANS 


TYft 


NO. 


- - ■ ‘ — 

CRAFT  CHANGES  SiNCE  LAST  OPERATION 

. /? /// -S 
'JccJO  ^'U  ( 7 1-' 


ACV  CREW 

NO  CHASE  AIRCRAFT 

TEST  CONDITIONS 

CREW  POWTION 

NAME 

TYPE  A/C 

CREW 

TAKEOFF 

— 

LAND 

Operator 

D.  Hall 

WEIGHT 

7S.OOC'  ^ 

73.  COO 

Oper.  Nav. 

C S7ac.-I-Uv 

FUEL 

e // 

'/  - / 

0/^  V /'t  .<!  4 

C.G. 

V3  3 

INSTRUMENTATldN  FLAN 

APG 

BALLAST 

/Is  /ccf^ 

Obs ./C.O. R. 

O • 1 

8ITUF  NO. 

AMEND  NO. 

ALT  SETTING 

RADIO  PREQ. 

/l(, 

TEST 

ENGINEER 

C.  Stauffer 

URC-80 

VRC-46 

WIND 

zS//:. 

1 ‘ 

TEST 

DIRECTOR 

C.  Stauffer 

P 

P 

TEMP 

oo. 

O 

3 a 

FINAL  GO  NO  GO 
AUTHORITY 

C.  Stauffer 

S 

S 

Sea  State 

0 n- ft 

TE8T  PnOCEOURE  / ' 


TEST  PURPOSE 

I.  Water  hover  (15  minute^) 

II.  Speed  runs  (30-50  mph) 

III.  Obstacles  (wall  & ditcH) 

IV.  Net  Thrust  Measurement^ 

V.  Air  Conditioning 
Functional  Test 


Proceed 


Normal  start,  etc.  in  accordance  with  Procedures  and  Checklists, 
to  a suitable  water  test  site  agreeable  to  the  C.O.R. 

NOTE;  Sea  states  are  critical  for  the  demonstration;  SS  < 1 is  optimum, 

SS  <"  2 is  acceptable,  SS  <3  is  limiting. 

Conduct  Acceptance  and  Type  Tests  (Ref.:  DAAK02-75-C-0149 , Exhibit  I, 
Pages  10  and  11) . 

I.  Water  hover  per  Attachment  I (Ref.  Item  (9) (a)l)b)  - Acceptance) 

II.  Speed  runs  per  Attachment  II  (Ref.  Items  (9)(a)l)d)  - Acceptance) 

III.  Obstacles  per  Attachment  III  (Ref.  Item  (9)(a)2)d)  - Type) 

IV.  Net  thrust  per  Attachment  IV  (Ref.  Item  (9) (a)l)c)  - Type) 

V.  Air  conditioning  per  Attachment  V (Ref.  Item  (9) (b)7)  - Acceptance) 
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/ 


U.S.  ARMY  ACCEPTANCE 


LACV-30-2 

WATER  HOVER  WITHOUT  LOAD 

1.  Record  craft  weight  ^ lbs.  ' l.c.g. 

2.  In  cushion  mode,  trim  and  perform  a 15  minute  hover  demonstra- 
tion into  the  wind. 

3.  Manually  record  the  following  data: 


Start 

Complete 

Time 

/o/O 

Sea  State 

C.^J23^ 

<?  A l!^ 

Heading 

' t 5 

c.-  . 

Wind/Vel. 

JJ..^ 

% Fuel  (Fwd. ) 

rf6  cTT 

(Main) 

Ho  -2^ 

(Aft) 

o 

N2  {%) 

ih±. 

cJP  S'O.  cT/ 

12. 

TOP  (psig) 

ll.  LL. 

Ml 

lA. 

COMMENTS : 

I^Jo  l lJ  ^ 


BBLAVAIUBLE  COPY 


1 


U.S.  AKMY  ACCEPTANCE 


LACV-30-2 


CVERWATER  SPEED  RUNS 


Proceed  to  the  selected  operating  area. 


Record  environmental  data  off  cushion. 


Sea  State 


Hover  into  the  wind  and  trim  as  required. 


Accelerate  thru  hump  observing  engine  limits. 


Continue  acceleration  to  full  speed  (30  - 50  mph  target) .with 
ballast  trim  as  required  for  maximum  performance.  . 


Record  data  at  maximum  speed  ( VO ///^  CAS) 


Vs 


T^  (»C) 


Nl  (%) 


«2  l«) 


TOP  (psi) 


Limiting  Parameter/Value 


/ f Cyi 


NOTE:  Speed  obtainable  may  be  a function  of  Sea  State  and/or 

Gross  Weight.  Maximum  permissable  speeds,  CAS  (mph)  = 
IAS  - Wind  Speed  are:  SSI  = 60,  SS2  = 45,  SS3  “ 35. 


If  practicable,  timed  runs  should  be  made  in  near  calm  water 
over  a measured  course.  Upwind  and  downwind  passes  should 
be  made  if  the  head/tail  wind  component  is  greater  than  5 mph. 
Record  pertinent  data  below: 


Headinc 


Diet. 


Time 


Speed 


<5 


56,  S C ) 
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7.  Cont'd 


NOTE;  If  used,  record  craft  data  in  Item  6. 
8.  COMMENTS: 


V 

J .V<r;.-  ••  ' V -'.'o'- 

/ 

C'  y 

c ^ 'V 

y 

' : 

e'rJ  y i^i-<S 

/t^Ci  ' /■  /' i V' a 

/cO 

\C\  / < • c.  1 

BESUVAlftBlEiOa 


s 


US  ARMY  ACCEPTANCE 
LACV-30-2 

OBSTACLES 

1,  Record  craft  weight  C:>OC)  ibs  an  3 ^ , <D  I ■ c . g . 

2.  With  N2  at  maxiniuni  and  power  as  required,  negotiate  a ditch 
(approximateiy  6 ft  wide  by  9 f t deep)  and  verticai  obstacie  (3  ft 
maximum  height) . 


3.  Manually  record  the  following  data: 

DITCH 


TIME 
HEADING 
WIND/VEL 
N,  (I) 

Nj  kX) 

(°C) 


9//6y7C 


STEP 


r- 


'kj 


TOP  (pslg) 

COMMENTS: 

COMPLETED  ACCEPTED 


'fo  'ZO 

hari  iit2£i  I'lraci  .1^  'Jii£  {d:±  ^ 


< » '' 


'■  t ,1  V 


i 

t . 


( r- 


c- 


VERIFIED 


ludiu^ 


&oAi.fry 

A*  ✓C  J / X>  Joa'7'  i J 1 /t; 

/ 

T/./ 


C^'t  C'  SS  /‘^c  /,  t ^ * 
3 


/ oT 


/ 

’ i f . 


/ . -c-  S'  ■ /' 


; ^ 


/r. 


BESLAVAIWBLE  COPY 
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US  ARMY  ACCEPTANCE 
LACV-30-2 


NET  THRUST  MEASUREMENT 


K Record  craft  weight  C- lbs  and  ^<0  l.c.g. 

2.  On  water,  tether  the  craft  to  a government  furnishfvl  tiirust  measuring 
device  using  a bridle  attached  to  how  (and  stern)  tow  fittings. 

3.  At  target  shaft  speeds  (N2)  of  60  and  S'jZ,  measure  reverse  and  forward 
thrust.  Record  data  in  attached  sheet  (Test  Nos.  A thru  D) . 


1 


TEST  DATA  RECORDING  LOG 


POWER  PLANT 


OPERATION  NO, 


SHT  2 OF  2 


REMARKS 


Reverse  thrust  off  cushion 


Target  = 60?; 


• / 

Measured  fhrust  = ^ 


Reverse  thrust  on  cushion 


Target  = 95^ 


Measured  tlirust  = .'■  / O-C 


Forward  thrust  off  cusliion 


Target  •=  60?, 


isurcd  thrust  = j 3<50  /Jj. 


Forward  thrust  on  cushion 


Target  = 


Measure  thrust 


/cTay'ji  START  STOP 

TIME  / 6 


TEMPERATURE  ./CT,  (> 


OAROMETER  JO. 


SEA  STATE  ^ r.L 


^ -W. 


US  ARMY  ACCEPTANCE 
LACV-30-2 

AIR  CONDITIONER  PERFORMANCE 

1.  In  conjunction  with  any  previous  tests,  determine  the  performance  of  the 
air  conditioner  (Target:  85“F  maximum  effective  temperature  at  outside 
temperature  of  125°F). 

2.  Manually  record  the  following  data  (30  minute  period): 


START 

STOP 

TIME  (AIR  CONDITIONER) 

/fj’-cT" 

OUTSIDE  AIR  TEMPERATURE 

CABIN  TEMPERATURE: 

LEFT  FRONT 

><P 

RIGHT  FRONT 

/// 

2A- 

LEFT  REAR 

UA. 

7<f 

RIGHT  REAR 

/o/' 

AVERAGE 

JaI 

Ti- 

COMMENTS 


f i>0  Jc>  >1/1/ > . 'T~0 
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BELL  AEROSPACE  ACV  TEST  PLAN 


BEST  AVAIUBLE  COPY 


-2.  3 - 


ACV  CREW 


CHASE  AIRCRAFT 


CREW  POSITION 


TEST  CONDITIONS 


TAKEOFF  LAND 


AUTHORITY 


CRAFT  CHANGES  SINCE  LAST  OPERATION  i cs  i ruHi  ush  y 

/.  t*  v^/Aftc^  uj  ,7li-  / One^/ih^)  '7U^<^s  r' 

2 . pA-?~duJ  2.  \Pf^77/^( 

^ lokr  ytl\vAt-/^  \jtA/c^ 


TEST  ENGINEER 
TEST  PBO^fcOURE 


rO^R7 1 N COM M AN  D 


APPROVAL 


I (St^  xfef 

? (^f^£  T^r.s'f 


fi.  /^Ttur  0,Af7^  flT'  ^r^rr/j  7^  (2£E  77  rc^S  / 

(2,  yuJL  ^ yC^zTj 

J*c.t^^en.cCr6.  ^ EA^C. 

p.  ScT  A/^  . /Q 'T^/^ScTs 

A'  #1F  5 • /PvA 

yC&f^ A ^ atT'a  SAu-’^Xs. 

A-vi^h2Xa7^  rn £ /aau^’ 


f-.  tScALCi'r-C^  ^ ^ ijiQA^dA^  A' ^7 /9  . 


77 


TEST  DATA  RECORDING  LOG 


OPERATION  NO. 


sht_Aoe__2^ 


“f'l  AVAilj^lt  COPY 


TEST  DATA  RECORDING  LOG 


OPERATION  NO. 


SHT 


OF 


BBl.AVAWBlt  copy 


^-'  -^  - (SOP  HP  70-6)  ^ , 


/Jt  u''^CJ  \.c>jJA\'Q  \ L'J 


/'•••  . 


3-%'  i -w 


'//^r-,,  /o/..-) 


//. 

7// 


■-V/:s 


••-7/.-V 


7 V5‘'/<3' 


f.  6' 


.//-  •?7.' 


7 • : /> 


7 73  r7 


DATE:  /< 
SHEET  KO. 


v<  r-.' 


7 / r s 


:>  -><.7  //’//zV 


■//.y.Of  • 7777/ 


STKAP-KT  rOSM  247,  1 Kay  7^  (Edition  of  29  Aug  69  niay  bo  used.) 

- BEST.  AVAIUBLE  COPY 


I 


BBLAVAllABlEjmBL 


U.S.  ARMY  ACCEPTANCE 
LACV-30-1 


WATER  HOVER  WITH  LOAD 


1.  Record  craft  weight  //C^ lbs.  ' l.c.g. 

2.  In  cushion  mode,  trim  and  perform  a 15  minute  hover  demonstra- 
tion into  the  wind. 


3.  Manually  record  the  following  data: 

Start 

Time  ^ ' 

Sea  State  ^ 

Heading  ' ^ 0 

Wind/Ve  1 . O A' 

^ — 

% Fuel  (Pwd.)  Vo 

(Main)  ^ O Q (j 


Complete 


-’r,  '/ / 


(Aft) 


N2  (%) 


TOP  (psig)  ^ 

COMMENTS  t 

^ C/CV  0-'  jC  t-T 

. /J-, 


■ r C,  ^ 


/ ' 

\ ^ ^ ■ 


/ .. 

I ' / ■ ' 'V  ' 


COk'I^'r  // 


Completed 


Verified 


Accepted 


8 


TABLE  4.5  “ THRUST  LOADING 


■’  jr^  >'  ••  1^. 


FIGURli  4.3 


£,MP 


TK-^iT  P4.TA. 
.Trt€3t'D 
4o 


i 

i 

■ , . -1 

i 

!..  .1 

i:  . ;/: 

■ -i 

/ 

: 

i ■■■ 

! 

j-. 

i^' 

1 . . . 
r 

ir . 

r 

1 

1 

tlGUR^  4. 4 


rptMf^- 


^LkJT^^I  2)^M-Ph 


APPENDIX  A 


CONTRACTORS'  ACCEPTANCE  TESTS 


BELL  AEROSPACE  ACV  TEST  PLAN 


ACV  CREW 

NO  CHASE  AIRCRAFT 

CREW  POSITION 

NAME 

TYPE  A/C 

CREW 

TYPS 

opcn.  NO. 

LACV-30-2 

S2-  0<f 

2 


TOP  (psi) 

Air  Conditioner 
Heater 
Cabin  Vents 
Environment : 


1 


OFF 


CLOSED 


OAT  (“O 
Wind  Direction 
Wind  Velocity 
Samples : 

Fumes 

CUl  tlL 

C'/)  I iteti  2^  f . /v 


-t-  y7^c 


Baro.  (in.  Hg) 
Craft  Heading 


Measured  (ppm) 


z>d 


UtJ  c 't-J 

/<'<  C,jf,  ; c.l 


Limit  (ppm) 

SO 

^<3  ad 

_sz_ 



Vfk'^ioO^ 


rr'"  4 /411401,  r-\ 


OBSERVATIONS 


BELL  AEROS.''ACE  ACV  TEST  PLAN 


ACV  CREW 


LACV-30-2 


NO  CHASE  AIRCRAFT  91  QOO  lb  JEST  CONDITIONS 


CREW  POSITION 


Skirt  pressure  survey 
at  91,000  lb.  G.W 

Cabin  contamination 
sampling. 


TEST  ENGINEER 


Siqned 


OPER.  IN  command 
siqned 


TEST  PROCEDURE 


Position  craft  on  selected  concrete  ramp.  Perform  standard 
checklists.  Tether  craft  at  stern. 

I.  Conduct  skirt  pressure  survey  in  accordance  with  Attachment  I 
(M.  Laszewski's  lOM)  . 

II.  During  the  above  test,  sample  cabin  atmosphere  at  breathing 
level  for  noxious  and  toxic  fumes  using  sampling  kit 
provided  by  Safety  Engineering.  Record  data  on  Attachment  II, 


^ ^ 1/  ^ 


A- 5 


CABIN  CONTAMINATION 


(Tethered  - Max.  Power) 


Craft  Configuration: 


T5  (“O 
Ni  (%) 

N2  {%) 

TOP  (psi) 

Air  Conditioner 
Heater 
Cabin  Vents 
Environment ; 

OAT  (°C) 

.Wind  Direction 
Wind  Velocity 
Samples : 


Fumes 


^^0 

311 

.37 

OFF 


CLOSED 

C Baro.  (in.  Hg)  ^ 

Craft  Heading  6^ 


Measured  (ppm)  Limit  ( 

:z-3  ^ 

.. 


fnt  /leipTh^  Ao 


A-6 


J 


WIRECO 

W?. 

WIRE  ROF>E 


WIRE  ROPE  CORPORATION  OF  AMERICA,  INC. 

I'dhi  iciilcd  Products  l')ii'isioit 

G09  North  2nd  Slfpul  • P.  O.  Box  288  • Saint  Joseph,  Missouri  64b02  • 81G/233-0287  • Telex  42b46 


September  19,  1975 


CI:H9'1F1CATJ0N  OJ-’  PllOOF  'I'lOST 


To  Whom  It  May  Concern: 

Tins  is  to  certify'  that  the  22  ton  cai)acity  adjust -a-lej'  wire  rope  asseniljly 
sold  and  shipped  to  The  Caldwell  Company  lncor[)orated  of  Ilockford, 
Illinois  on  their  purchase  ordei'  numher  10253,  file  number  43753,  liavc 
been  proof  tested  to  f!4,  000  [rounds  with  legs  vei'lieal. 


DG.sb 


wiRi:  bopi;  COUP,  of  am  iirica,  inc. 


( ' 


D.  Cia.nnattasio,  M;mager 
Fabricated  Prodiuds 


Subscribed  And  Sworn  To  Before  Me 

// 

This  Day  Of.-,.  ^ 1975 

I ' 


Notai’y  (l^ul)lic 

My  Commission  Expires  March  7,  1979 


MLS  • STt  CL  GRIP  • AL-GMIP  • SURE  R FLEX  • SWAG  > I)  ASSEMtlLIES  • SUSPLNOE  RS  - SLING  SPFCIALTILS 
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I. 


INTRODUCTION 


Thi  purpose  of  the  hover  tests  on  the  LACV-30-1  and 
LACV-30-2  vehicles  was  to  obtain  trunk  and  cushion  character- 
istics for  a nuiTiber  of  gross  weights  and  lift  fan  speeds  for 
comparison  to  test  data  obtained  from  the  Stretched  Voyageur 
Model  Tests.  The  comparison  of  full  scale  to  model  would  be 
used  to  evaluate  the  accuracy  of  model  data  if  necessary  to 
obtain  test  scale  factors  for  future  model  tests  of  comparable 
configurations . 

This  report  includes  a description  of  both  vehicles,  test 
instrumentation  and  data  reduction  techniques.  Results  are 
presented  and  compared  to  calculated  values  obtained  from  a 
computer  program  which  uses  model  test  data  as  the  basis  for 
lift  system  performance. 
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II. 


SUMMARY 


The  purpose  of  the  1976  IRS.D  program  was  to  perform  full 
scale  craft  tests,  evaluate  the  test  results  and  correlate  them 
with  model  test  data.  The  initial  task  in  the  program  was  to 
perform  hover  tests  of  the  full  scale  LACV-30-1  and  LACV-30-2 
vehicles  at  the  Bell  Aerospace  Flight  Test  Facility  in  V^heatfield, 
Mew  York. 

The  most  extensive  testing  was  perforn.ed  on  the  LACV-30-1 
where  data  was  obtained  for  corrected  gross  weights  of  83,678, 
94,302  and  116,000  pounds.  The  lift  fan  speeds  tested  ranged 
from  930  to  980  RPM.  All  test  data  were  corrected  to  standard 
day  conditions  for  correlation  and  comparison.  Instrumentation 
problems  voided  the  test  results  obtained  fromi  the  83,678  pound 
gross  weight  condition.  The  LACV-30-2  test  was  performed  for 
a corrected  gross  weight  of  93,820  pounds  and  corrected  lift  fan 
speeds  of  845,  907  and  955  IJ>M. 

Analysis  of  the  full  scale  test  results  indicate  that  the 
LACV-30  has  a larger  than  predicted  cushion  footprint  area  with 
a corresponding  reduction  in  cushion  pressure. 

The  peripheral  bag  pressures  measured  in  the  tests  v/ere 
compared  to  predicted  values  obtained  from  a computer  model  of 
the  lift  system.  The  increased  cushion  area  v;as  used  to  calculate 
the  predicted  values.  The  use  of  immediate  side  deck  pressure 
adjacent  to  the  lift  fan  discharge  area  provided  the  best  cor- 
relation to  predicted  values,  A complete  set  of  updated  lift 
system  performance  predictions  based  upon  the  measured  cushion 
area  is  included  in  this  report. 

The  LACV-30  vehicle  exhibited  the  same  characteristic 
drop  in  bow  bag  pressure  as  seen  on  the  Voyageur  (002)  craft; 
however,  it  appears  that  the  addition  of  the  stretch  section 
resulted  in  a larger  pressure  drop  from  stern  to  bow  bag  pressure. 
The  results  of  the  1/7.5  stretched  Voyageur  model  tests  indicated 
a negligible  difference  in  peripheral  bag  pressure. 

It  is  recommended  that  a continual  monitoring  of  full 
scale  data  from  the  LACV-30  and  Voyageur  Vehicles  be  performed 
and  the  results  incorporated  into  the  comouter  lift  system 
model  for  future  design  considerations. 
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Ill . TEST  PROGRAJl  AND  VEHICLES 

The  hover  flight  test  program  performed  at  Bell 
Aerospace  in  Wheatfield,  New  York,  involved  the  use  of  two 
test  vehicles,  the  LACV-30-1  and  the  LACV-30-2.  The  two 
vehicles  are  similar  to  the  configuration  shown  in  Figure  1. 

The  configurations  tested  included  volutes  in  both  lift  fan 
plenums,  modified  stern  seal  and  surf  fence.  The  volutes 
and  new  stern  seal  installations  were  the  outgrowth  of  the 
Stretched  Voyageur  Model  test  program  performed  in  the  ACV 
Laboratory  at  Wheatfield,  New  York.  The  LACV-30-1  vehicle  had 
a swing  crane  mounted  on  the  bow  as  shown  in  Figure  1. 

The  LACV-30-1  vehicle  was  tested  in  January  and  February 
of  1976  at  three  gross  weights;  82,000,  92,000  and  116,000 
pounds.  Instrumentation  problems,  described  in  the  next 
section,  voided  the  results  of  the  82,000  pound  test  gross 
weight.  However,  the  unusually  large  movement  of  ballast  fuel 
required  to  keep  the  craft  in  level  trim  was  noted  at  that 
weight  and  resulted  in  a change  in  the  test  program.  In  the 
light  weight  condition  the  vehicle  was  tested  in  only  one 
position  on  the  hangar  apron;  facing  south.  In  order  to  inves- 
tigate the  ballast  trim  effect  it  was  recommended  in  future 
tests  to  rotate  the  vehicle  180  degrees  to  establish  whether  the 
uneven  ground  plane  or  the  vehicle  itself  necessitated  ballast 
fuel  trim  adjustment. 

The  second  gross  weight  tested  was  92,000  pounds.  The 
test  weight  was  obtained  by  increasing  the  fuel  on  board  and 
increasing  the  ballast  weight  in  the  MILVAI'J  mounted  on  the  deck. 

A weight  breakdown  is  presented  in  Table  I.  Figures  2,  3 and 
4 are  photographs  of  the  test  configuration.  Four  tests  were 
performed,  two  lift  fan  speeds  at  each  of  the  two  vehicle  positions, 
facing  south  and  north.  After  the  test,  a survey  of  the  test 
site  or  cushion  footprint  area  was  made  to  determine  the  slope 
of  the  apron  surface.  The  northern  area  of  the  test  site  was  found 
to  be  level.  This  area  is  covered  by  the  forward  cushion  com- 
partments of  the  vehicle  when  the  vehicle  is  pointed  north  and 
covered  by  the  aft  cushion  compartments  when  the  vehicle  is 
pointed  south.  The  slope  at  the  southern  end  of  the  test  site 
was  higher,  varying  in  angle  from  1 to  3 degrees.  Changes  in 
ground  slope  will  cause  vehicle  movement  due  to  varying  air  gap, 
a shifting  of  ballast  fuel  to  trim  the  craft  in  an  attempt  to 
keep  it  level  would  be  required  to  minimize  fore  and  aft  movement. 

The  final  test  of  the  LACV-30-1  was  to  have  been  performed 
at  the  design  gross  weight  of  115,000  pounds.  However,  1000  pounds 
of  additional  fuel  was  put  into  the  tanks  for  a final  gross  weight 
of  116,000  pounds.  A weight  breakdown  for  the  test  configuration 
is  presented  in  Table  II.  The  procedure  was  the  same  as  in  the 
previous  test  performed  at  92,000  pounds,  two  lift  fan  speeds  for 
each  vehicle  position  on  the  apron. 
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The  LACV-30-2  vehicle  was  tested  in  April  1976.  The 
test  site  was  changed  to  a concrete  ramp  between  the  Chemistry 
Building  and  the  runway  approach  area.  The  concrete  ramp  was 
surveyed  to  determine  the  best  area  for  the  test. 

The  test  prograr.i  was  limited  to  one  gross  weight,  92,000 
pounds,  and  three  lift  fan  speeds  for  one  vehicle  position,  due 
to  the  limited  availability  of  the  vehicle.  The  weight  break- 
down for  the  test  is  presented  in  Table  III.  Photographs  of  the 
vehicle  are  presented  in  Figures  5,  6 and  7. 
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IV. 


INSTRUMEI^TATION 


All  instrumentation  was  simple  and  direct  visual  readings 
were  taken  by  the  test  engineer.  The  visual  readings  were 
recorded  directly  into  data  sheets  for  each  specific  run. 

The  intent  of  the  program  was  to  measure  cushion  pressures, 
bag  and  anti-bounce  bag  pressures  and  heave  heights  throughout 
the  entire  trunk  system.  The  pressures  were  measured  using  an 
open  ended  tube  which  was  inserted  into  the  cushion  and  bag 
areas.  The  measuring  stations  are  indicated  in  Table  IV.  The 
open  ended  probe  was  used  in  areas  where  low  velocities  were 
predicted  and  where  dynamic  pressures  were  expected  to  be  negli- 
gible. These  pressure  readings  represent  both  local  total  and 
static  pressure. 

In  the  first  test  of  the  LACV-30-1  at  a gross  weight  of 
82,000  pounds,  Magnehelic  gages  were  used  to  determine  the 
pressures.  Upon  completion  of  the  test  the  gages  were  returned 
to  the  Instrumentation  Laboratory  where  it  was  discovered  that 
the  zero  reading  on  all  the  gages  had  drifted  significantly. 

The  gages  were  reset  to  zero  before  a calibration  could  be  made 
to  correct  the  measured  test  data.  No  attempt  was  made  to 
analyze  the  data  for  inclusion  in  this  report. 

The  pressure  readings  in  the  remaining  tests  were  read 
with  a hand  held  pressure  probe  attached  to  a U-Tube  marometer 
containing  King  indicating  liquid.  Corrections  due  to  test 
temperature  conditions  were  provided  for  data  analysis  by  the 
instrumentation  personnel. 

Metal  rods  located  at  four  corners  of  the  vehicle  were 
installed  to  provide  deck  heave  height  readings.  Readings  were 
taken  with  the  craft  resting  on  the  landing  pads  in  the  power 
off  condition  and  after  trunk  inflation  at  the  specified  lift 
fan  speed.  The  intent  of  the  heave  height  measurement  was  to 
determine  cushion  height  and  air  gap  height. 

After  two  tests  of  the  LACV-30-1  vehicle,  gross  weights 
of  82,000  and  92,000  pounds,  it  was  felt  that  heave  height 
measurements  alone  could  not  be  used  to  determine  air  gap  height. 

A calibrated  wedge  was  used  in  the  remaining  tests  to  measure 
the  gap  between  the  bottom  of  the  fingers  and  the  ground.  The 
wedge  is  shown  in  Figure  8.  The  gap  measurements  were  read  at 
stations  220  and  695  for  both  port  and  starboard  sides  of  the 
craft.  The  stations  are  shown  in  Table  IV. 

It  also  became  evident  after  the  first  two  tests  of  the 
LACV-30-1  vehicle  that  the  cushion  area  of  the  vehicle  is 
larger  than  predicted.  A cushion  footprint  of  the  LACV-30-1 
vehicle  at  a gross  weight  of  116,000  pounds  was  obtained  using 
chalk  to  outline  the  cushion.  A cushion  footprint  was  obtained 
for  all  three  lift  fan  speeds  during  the  LACV-30-2  tests. 
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Outside  air  temperature  and  barometric  pressure  were 
recorded  on  the  data  sheets.  These  data  were  used  for 
normalizing  test  data  to  standard  day  conditions. 
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V. 


DATA  REDUCTION 


The  bag  and  cushion  pressure  data  were  reduced  by  cor- 
recting the  manometer  readings  for  t!ie  test  temperature  and 
applying  the  proper  conversion  from  inches  of  water  to  pounds 
per  square  foot.  The  two  stern  heave  height  readings  were 
increased  by  0.7  inches  to  account  for  the  difference  in  deck 
height  between  the  bow  and  stern  measuring  locations.  The  step 
decrease  in  deck  height  occurs  at  station  624. 

The  reduced  data  for  each  of  the  eleven  tests  are  pre- 
sented in  Tables  IVa  through  IVk.  The  data  shown  includes, 

Pg,  bag  pressure,  Pp^,  anti-bounce  bag  pressure,  cushion 

pressure  and  AG,  measured  air  gap. 

For  analysis  the  reduced  data  was  corrected  to  standard 
day  conditions,  in  the  following  form: 

Bag  Pressure  — Pq/6'^PSF 

Lift  Fan  Speed--'  Np//^  ~ RPK 

Cushion  Pressure  ~ P(^/6 

Bag-to-Cushion  pressure  ratio  ~ Pg/Pc 

Gross  V/eight Wq/6  LBS. 

Heave  Height  H.H.  inches 

Air  Gap  Height  AG FT 

The  predicted  hover  characteristics  include  the  following 

items : 


Horsepower  — — ^ — t 
<5 

Cushion  Flow,--  ^ CFS 

/e 

0 is  the  ratio  of  test  temperature  to  standard  day 
temperature  of  518.9°  Rankine  and  6 is  the  ratio  of  test 
barometric  pressure  to  standard  day  barometric  pressure  of  29.92 
inches  of  mercury. 
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VI. 


DISCUSSION  OF  RESULTS 


The  purpose  of  the  hover  flight  tests  on  the  IjACV-30 
full  scale  vehicle  was  to  obtain  trunk  characteristics  for 
comparison  to  predicted  values  obtained  from  a computer  program. 

The  computer  program  was  developed  using  Stretched  Voyageur  model 
test  data  for  determination  of  lift  system  losses.  The  program 
titled,  V0YLSV3,  calculates  the  total  system  air  flow  and  dis- 
tribution of  flow,  equivalent  air  gap  (EAG) , power  requirements 
and  pressures  throughout  the  system.  Details  of  the  entire 
program  can  be  found  in  reference  2. 

The  Stretched  Voyageur  model  test  data  indicated  the 
difference  in  peripheral  bag  pressure  from  stern  to  bov;  to  be 
negligible.  Therefore  the  average  of  all  trunk  pressure  was  used 
to  determine  the  lift  system  losses  from  lift  fan  plenum  to  the 
side  deck  or  peripheral  bag.  The  computer  program  calculates  one 
peripheral  bag  pressure  and  assumes  that  both  lift  fans  provide 
the  same  bag  pressure  and  flow.  The  air  gap,  which  is  the  cushion 
flow  discharge  area  between  the  bottom  of  the  fingers  and  the  ground 
is  calculated  using  the  sum  of  cushion  flow  from  the  peripheral 
and  stability  bags.  The  stern  bag  flow  is  a separate  calculation 
and  is  not  included  in  the  air  gap  calculation  because  it  is 
assumed  to  exhaust  to  atmosphere.  The  program  has  the  capability 
to  account  for  loss  of  flow  due  to  leakage  area.  Because  the 
leakage  area  was  set  to  zero  for  this  study,  the  calculated  air 
gap  is  actually  the  so-called  "equivalent  air  gap." 

The  cushion  pressure  (Pc)  is  calculated  directly  from 
input  vehicle  weight  and  cushion  geometry.  Since  it  is  a major 
parameter  in  the  program,  cushion  geometry  must  be  correctly 
established  in  order  to  obtain  a valid  comparison  of  full  scale 
test  results  to  predicted  values. 

Figure  9 presents  the  variation  of  effective  and  measured 
cushion  areas  as  a function  of  lift  fan  speed.  The  effective 
cushion  area  is  defined  as  the  test  gross  weight  divided  by  the 
average  test  cushion  pressure.  The  measured  cusliion  areas  were 
obtained  from  actual  footprints  of  the  vehicle  at  four  test 
conditions.  The  initial  design  assumption  of  cushion  area  as 
shown  in  Figure  9 was  for  a cushion  length  (Lc)  of  67.2  feet 
and  a cushion  beam  (Be)  of  31.3  feet.  As  can  be  seen  in  the 
figure  the  test  results  indicate  that  the  LACV-30  has  a larger 
cushion  area  than  previously  assumed.  The  measured  footprints 
varied  in  length  from  69.8  to  70.5  feet  and  in  width  from  32.5 
to  33.5  feet.  For  comparison  to  test  results,  a cushion  length 
of  70.5  feet  and  beam  of  33.5  feet  were  used  to  calculate  pre- 
dicted performance.  The  resultant  cushion  area  is  indicated  by 
a solid  line  in  Figure  9 and  appears  to  be  a good  average  of  all 
the  test  data  shown. 
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The  stretched  Voyageur  model  data  indicated  that  the 
average  of  all  peripheral  bag  pressures  could  be  used  to 
calculate  lift  system  performance.  An  attempt  was  made  to 
correlate  the  computed  values  with  test  data  by  averaging  the 
peripheral  bag  pressures  for  each  full  scale  test.  The  LACV-30-1 
results  for  the  92,000  gross  weight  (or  a corrected  weight  of 
94,302  pounds)  are  shown  in  Figure  10.  The  solid  line  is  the 
calculated  values  of  bag  and  cushion  pressures  using  the  model 
test  pressure  loss  of  0.5  to  account  for  loss  in  pressure  between 
the  lift  fan  plenum  and  side  bag.  The  average  test  bag  pressures 
show  a considerable  disagreement  with  the  predicted  values.  To 
""etermine  if  this  discrepancy  could  be  due  to  a small  change  in 
the  loss  coefficient,  the  coefficient  was  arbitrarily  increased 
until  agreement  was  reached.  As  shown  in  Figure  10,  the  test 
data  shows  good  agreement  with  the  calculated  values  only  when 
the  anticipated  pressure  loss  coefficient  is  increased  by  a 
factor  of  three. 

The  flight  test  results  for  the  corrected  gross  weight  of 
116,000  pounds  shown  in  Figure  11  exhibit  the  same  characteristics 
as  those  obtained  in  the  lighter  weight  test.  Again,  average 
peripheral  bag  pressure  aggrees  with  the  calculated  value  only 
when  the  pressure  loss  coefficient  is  increased  from  0.5  to 
1.25. 

The  LACV-30-2  test  results  shown  in  Figure  12  for  a 
! corrected  gross  weight  of  93,  820  pounds  exiiibits  the  same  charac- 

teristics as  the  test  results  shown  in  Figure  10.  Based  upon  the 
i results  obtained  from  both  vehicles  it  is  quite  apparent  that 

I the  use  of  average  bag  pressure  from  the  full  scale  craft  does 

[ not  correlate  with  the  predicted  values. 

I The  pressure  losses  included  in  the  computer  program 

i were  obtained  from  1/7.5  scale  model  tests  where  the  peripheral 

[ bag  pressure  variation  from  stern  to  bow  was  negligible.  The 

full  scale  test  data  shown  in  Table  IV  does  not  indicate  the  , 

[ same  trend.  The  test  data  indicates  a decrease  in  bag  pressure 

! with  increasing  distance  away  from  the  lift  fan  discharge  area. 

The  pressure  drop  from  stern  to  bow  is  approximately  15  percent. 

Of  some  concern  is  the  stretched  trunk  system  drop  in  bag-to- 
cushion  pressure  ratio  at  the  bow  and  its  relationship  to  plow-in 
tendencies . 

The  results  of  a trunk  system  pressure  survey  performed 
on  the  full  scale  Voyageur,  craft  002,  are  presented  in  Table  V. 
The  data  taken  in  June  of  1972  indicates  no  significant  change 
in  bag  pressure  along  the  side  deck.  However,  the  bow  bag 
pressure  does  drop  an  average  of  7 percent  for  a majority  of 
the  tests.  It  can  therefore  be  concluded  that  the  addition  of 
the  stretch  section  resulted  in  a larger  than  expected  pressure 
drop  in  the  peripheral  bag.  This  loss  in  pressure  also  makes 
it  difficult  to  predict  lift  system  performance  using  average 
peripheral  bag  pressures. 
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A more  significant  pressure  that  can  be  used  for  estimating 
lift  system  performance  is  the  side  bag  pressure  measured  in  the 
vicinity  of  the  lift  fan  plenum  discharge  area.  Here  the  pressure 
is  only  affected  by  the  lift  fan  output  and  the  obstructions  in 
the  discharge  area  and  does  not  include  losses  which  occur  down- 
stream of  the  fan  discharge  area. 

Figures  13,  14  and  15  present  flight  test  values  obtained 
by  averaging  the  most  aft  readings  in  the  port  and  starboard 
peripheral  bag  sections.  The  center  line  of  the  7 foot  diameter 
lift  fan  is  at  station  740.  The  readings  as  shown  in  Table  IV 
were  taken  at  station  695  which  is  in  the  area  of  flow  discharge 
to  the  side  bag. 

The  predicted  or  computed  values  shown  in  the  figures  were 
calculated  using  the  model  test  pressure  loss  coefficient  of 
0.5  to  account  for  loss  in  pressure  between  lift  fan  plenum  and 
side  bag.  The  flight  test  results  for  the  corrected  weights;  of 
94,302  pounds,  116,000  pounds  and  93,820  pounds  show  good  agree- 
ment with  the  calculated  values  of  bag  pressure.  The  correlation 
indicates  that  a modification  should  be  made  to  the  computer 
program  to  include  a bow  pressure  calculation  to  account  for 
downstream  pressure  losses  and  variation  in  total  cushion  flow. 

The  comparison  of  measured  air  gap  and  predicted  values 
is  presented  in  Figures  16  and  17  for  corrected  weights  of 
116,000  and  93,820  pounds.  Only  a limited  amount  of  test  data 
is  available  since  air  gap  measurement  using  a calibrated  wedge 
was  introduced  late  in  the  test  program.  The  computer  program 
assumes  level  ground  and  uniform  flow  exiting  from  the  bottom  of 
the  fingers  with  no  leakage  between  fingers  or  corners  of  the 
trunk  system.  In  reality  the  ground  at  the  test  site  is  uneven 
and  efforts  to  keep  the  craft  level  resulted  in  variable  exit 
flow  areas  around  the  periphery  of  the  cushion. 

The  data  shown  in  Figures  16  and  17  are  the  average  of 
the  gap  measurements  taken  during  the  tests.  Their  general 
agreement  with  predicted  values  demonstrate  satisfactory  lift 
system  performance. 

Heave  height  measurements,  the  distance  from  ground  to  deck, 
are  presented  in  Figures  18,  19  and  20  for  corrected  cross  weights 
of  94,302  pounds,  116,000  pounds  and  93,820  pounds.  The  predicted 
value  was  calculated  using  the  sum  of  the  predicted  air  gap, 
theoretical  cushion  height  of  47.5  inches  and  deck  height  of  37.5 
inches.  The  heave  height  reading  for  the  no-gap  condition  should 
be  85.0  inches.  All  the  test  data  shown  in  tlie  three  figures 
show  a divergent  trend  with  the  predicted  with  decreasing  lift 
fan  speed.  Factors  which  influence  heave  height  readings  are 
uneven  ground  at  the  test  site  and  variation  of  peripheral  bag 
shape  with  bag-to-cushion  pressure  ratio.  The  measured  air 
gap  is  a better  indication  of  lift  system  performance. 
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The  test  results  can  be  considered  to  have  validated  the 
con^uter  program,  provided  that  the  side  bag  pressure  adjacent 
to  the  lift  fan  discharge  area  is  used  for  bag  pressure  and  an 
increased  cushion  area  (2315  ft^)  is  used.  For  future  pre- 
diction purposes,  the  calculated  lift  system  performance  over 
the  range  of  vehicle  weights  from  70,000  to  120,000  pounds  and 
lift  fan  speeds  from  695  to  1000  are  presented  in  Figures 

21  through  25  as  part  of  this  report.  The  predicted  performance 
includes  total  cushion  flow  (Q//d) , side  bag  pressure  (P3/6), 
bag-to-cushion  pressure  ratio,  air  gap  (AG)  and  total  required 
horsepower  (fl.P./6/¥). 
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VII. 


SUMMARY  OF  RESULTS 


1.  The  full  scale  tests  indicated  a larger  than  predicted 
cushion  footprint  area  with  a corresponding  reduction  in  cushion 
pressure . 

2.  The  average  peripheral  bag  pressure  did  not  correlate 
with  predicted  values  of  bag  pressure  ohtained  from  a lift 
system  computer  program. 

3.  Correlation  of  peripheral  bag  pressure  with  predicted 
values  was  obtained  using  the  average  of  port  and  starboard  side 

bag  pressures  measured  adjacent  to  the  lift  fan  discharge  area.  i 

4.  The  air  gap  measurement  using  the  calibrated  wedge  was 
more  indicative  of  lift  system  performances  than  the  measured 
heave  height  at  the  deck  level.  The  measured  air  gap  heights 
were  comparable  to  the  predicted. 

5.  The  LACV-30  exhibited  the  same  characteristic  drop  in 
bow  bag  pressure  as  seen  on  the  Voyageur  (002)  craft;  however, 
it  appears  that  the  addition  of  the  stretch  section  resulted  in 
a larger  decrease  in  bag  pressure  with  increasing  distance  away 

from  the  lift  fan  discharge  area.  I 

I 

1 


\ 

i 

I 


i 


i 

1 
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VIII.  RECOMMENDATIONS 


The  full  scale  test  data  indicated  a 15  percent  pressure 
drop  from  stern  to  bow  in  the  peripheral  bag.  Stretched 
Voyageur  model  test  data,  which  is  the  basis  for  predicting 
lift  system  performance,  indicated  the  difference  in  peripheral 
bag  pressure  from  stern  to  bow  to  be  negligible. 

The  discrepancy  in  trunk  system  characteristics  must  be 
resolved  in  order  to  establish  prediction  techniques  where  vehicle 
growth  is  obtained  by  stretching  the  existing  seal  system. 

The  following  recommendations  are  being  made  to  improve 
our  design  capability: 

1.  A continual  monitoring  of  static  bag  pressure  data 
from  full  scale  craft  such  as  the  LACV-30  and  Voyageur. 

2.  Incorporation  of  the  full  scale  data  into  the  computer 
program  to  include  bow  bag  pressure  calculations  accounting  for 
downstream  losses  and  variations  in  total  flow. 

3.  An  attempt  should  be  made  using  the  stretch  Voyageur 
model  to  determine  model  to  full  scale  relationship  with  regards 
to  bag  shape  and  pressure  distribution  and  establish  areas  of 
discrepancies . 
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TABLE  I 

LACV-30-1  TEST  WEIGHT 
TEST  NO.  2 

BASIC  CONFIGURATION  58,072  LBS. 


LASHINGS  475 
AFT  PALLET  945 
PALLET  TIE  BAR  85 
MILVAN  4745 
CREW  360 
PASSENGER  360 
UNUSEABLE  FUEL  650 


7620  LBS. 

OPERATING  WEIGHT  EMPTY  65,692  LBS 
FUEL  12,583  LBS. 

BALLAST  13,725  LBS. 

FLIGHT  CONDITION  92,000  LBS. 


TABLE  II 

LACV-30-1  TEST  WEIGHT 
TEST  NO.  3 


BASIC  CONFIGURATION 


5R,240  LBS. 


LASHINGS 

PALLETS 

PALLET  TIE  BARS 
MILVANS  (2) 

CREW 

PASSENGERS 
UNUSEABLE  FUEL 


950 

2008 

170 

9345 

360 

360 

650 


13,843  LBS. 

OPERATING  WEIGHT  EMPTY  72,083  LBS. 

FUEL  18,546  LBS. 

BALLAST  25,371 

FLIGHT  CONDITION  116,000  LBS, 


16 


TABLE  III 

LACV-30-2  TEST  WEIGHT 
TEST  NO.  1 


BASIC  CONFIGURATION  51,859  LBS. 


LASHING  428 
PALLET  2064 
PALLET  TIE  BAR  170 
MILVAia  4 745 
CREW  360 
PASSENGERS  360 
UNUSEABLE  FUEL  650 
TEE  HOOKS  152 


8929  LBS. 

OPEPATING  VffilGHT  EMPTY  60,788  LBS. 

FUEL  16,881  LBS. 

BALLAST  14,331  LBS. 

FLIGHT  CONDITION  92,000  LBS. 


I 

I 


I 


I 

I 
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VEHICLE 

LACV-30-1  Facinq 

North  (1) 

TIME 

10:00  a.m. 

OAT/BARO 

21‘^F/29. 17 

DATE:  1/30/76 

WEIGHT 

92,000  lbs. 

WIND 

N2 

91% 

FAN  RPM 

905 

^AB  60.5  psf 
(B.L.  8^) 


^AB  60.0  psf 
(B.L.  86) 


iiMiMaa 


VEHICLE 


LACV-30-1  Facing  North  (2) 


11:00  a.m. 

WEIGHT  92,000  lbs. 

N2  93.5% 


OAT/DARO  21°F/29.17  DATE:  l/30/7b 

WIND  

FAN  RPM  930 


PaB  64.2  psf 
(B.L.  86) 


^AB  64.2  psf 
(B.L.  86) 


TABLE  IV  b 

STATIC  TEST  RUN  SUMMARY 
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WEIGHT  92,000  lbs.  WIND 


No  91%  FAN  RPM  905 


VEHICLE  LACV-30-1  Facing  South  (1) 


T I ME  11:0 0 a.m. 


OAT/D ARO  32°F/29 . 93  DATE:  2/14/76 


WEIGHT  116,000  lbs  WIND 


FAN  RTM  905 


Pab  66.0  psf 
(B.L.  86) 

Pb  66.0  psf  54.5  in.  B.L.  54.5  in. 

(B.L.  54.5)  I I I 


82.8  in/ 


on  pad  46/1 


Pab  71.3  pif 


(Sta.  220) 


Pab  66.0  psf 
(b."l.  86) 

Pb  66.0  psf 
(B.L.  54.5) 


82.8  in . 
on  pad  45.8  in. 


(AG)|o.O  in.  Pab  71.3  psf 


76.6  pfef  in 


(Sta.  220) 


Pb  74.0  p^f 
Tsta.  349) 


P(^  49.1  psf 


STAB.  BAG  } 


PAB  78.2  psf 


Sta.  349 


Pab  76.1  pif 


Pc  49.1  psf 


^AB  77.7 


\t:hicle 


LACV-30-1  Facing  North  (3) 


TIME  1 .^4  p m OAT/BARO  320F/29.93  DATE:  2/14/76 

WEIGHT  116,000  lbs  WIND  

N2  91% fan  RPM  905 

PaB  67.1  psf  67.1  pi 


Pb  67. 1 psf 
(B.L.  54.5) 


B.L.  54.5  in.  B.L.  54.5 


85.3  in , 


Pb  71.3  Esf 
Sta.  349) 


(AG) 

P(;;  50.2  psf 


STAB.  BAG 


(AG] 

pQ  50.2  psf 


STAB.  BAG 


PaB  67.1  psf 
(B.L.  86) 

pgf 

(B.L.  54.5) 


83.0  in . 

on  pads  45.5  in. 


Pab  74.0  psf 


Sta.  34 


72.9  bsf 


Pc  5 


• AB  74.0  psf 


Sta.  593) 


2 


VEHICLE  LACV-30-1  Facing  North  (4) 


74.1  pkf 


(Sta.  220) 


76.1  psf 
Tst^.  349) 


(AG)lin.  I I PAB  80.2 


Pc  50.2  psf 


[^STAB.  BAG  J 


Pc  50.2  psf 


STAB.  BAG 


73.4  psf 


Sta.  349 


Pab  76.1  psf 
Sta.  593) 


0.0 

f in.  <AG) 


Pab  80.8  psf 


(Sta.  593) 

Pg  83.5  psf 


Sta.  695) 


FUEL 


84.4  in. 


Pp  86.1  psf  Pp  97.7  psf 


PORT 


STARBOARD  84.1  in. 


TABLE  IV  h 


STATIC  TEST  RUi'I  SUMMARY 


VEHICLE  LACV-30-2  on  concrete  ramp  towards  airport 

TIME  1:00  p.m. OAT/EARO  49°F/29. 32  DATE:  4/10/76 

WEIGHT  92.000  lb.  WIND 


FAN  RTH  945 


^Ail  59.8  psf 


Pg  59,8  psf  B.L.  54.5  in.  B.L.  54.5  in. 
(b . L.  54.5)  2.0  in. 1.75  in._^ 


Pab  59.8  psf 
(B.L.  86) 

Pb  60.3  psf 
(B.L.  54.5) 


86.375  in/  / 


on  pad  Al.O  iryj  ^/| 


Pab  65-6  p>f  in.  (AG) 
(Sta,  220) 


86.25  in. 

)n  pad  47.5  in. 


61.3  p;!f 
(Sta.  349) 


VEHICLE 


TlfiE 


LACV-30-2  on  concrete  ramp  towards  airport 

1:55  p.m.  OAT/BARO  57°F/29.32  DATE:  4/10/76 


WEIGHT  92,000  lbs.  WIND  

N2  90% FAN  RPM  905 

Pad 

(b.l.  ii6) 

Pb  54.9  psf  54.5  in.  B.L.  54.5  in. 

(b.l.  54.5)  1.0  in. I | L_1^5  in 


Pab  55.4  psf 

(b“l.  86) 

Pb  54.9  psf 
(B.L.  5 


85.75  in. 


Pab  61.1  pif 


(Sta.  220) 


Pb  56.4  pif 
Sta.  349) 


P^3  6 0.6  E s f 

(Sta.  593) 


0.2 

Pb  62.7  fsf  in. 
Sta.  695) 


Pj^  66.9  psf  Pp  71.6  psf 


84.075  i 


PORT 


STARBOARD  83.375  in 


TABLE  IV  i 


STATIC  TEST  RUN  SUMMARY 
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VEHICLE  LACV-30-2  on  concrete  ramp  towards  airport 

9-  p n.  OAT/BARO  57°F/2Q.  .12  DATE:  4/lQ/7fi 


WEIGHT  92,000  lbs.  WIND 

N2  85% 

P;sj5  51.2  psf 
(B.L.  86) 


PaB  51.7  psf 
(b.L.  86) 


TABLE  IV  k 


STATIC  TEST  RUN  SUMMARY 
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